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Sell  your  old  HT. 

You'll  want  one  of  these. 

DJ-196T  VHF  HT  •  DJ-496T  UHF  HT 
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Ufflfi  f  * 


linco  introduces  two  new  HTs  that  are  affordable,  packed  with 
features,  rugged,  easy  to  use  and  dependable.  High  power  output 
batteries  are  standard,  as  are  features  Like  CTCSS  and  DCS 
encode/decode,  alphanumeric  display  and  autodialer.  ALinco  also 
gives  you  unconventional  extras  Like  a  theft  alarm  and  an 
experimental  mosquito  repelling  tone. 


FJ 


Did  we  say  affordable?  Call  your  Alinco  dealer  today! 
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DJ-1 96T  VHF  HT 


PG>WFR 


FUNC^FT 


Alphanumeric  display 

40  memories  +  Call  channel 

Backlit  keypad 

S-meter 

Direct  Frequency  input 

Autodialer 

Cable  cloning 

MARS/CAP  capability 

13.8  VDC  direct  input  with  battery 
charge  feature 

DJ-196T  5  watts  output  with  standard 
battery  TX  144  -  148  MHz 
RX  135  -  174  MHz 


DJ-496T  4  watts  output  with  standard 
battery  TX/RX  430  -  450  MHz 

CTCSS  and  DCS  encode/decode 
+  European  Tone  Bursts 

Theft  Alarm 

Experimental  Mosquito  Repel  feature 

Simple  ■  Clean  ■  Dependable 

ALINCO 


AMATEUR  RADIO'S  VALUE  LEADER 
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U.SA  ALinco  Branch:  438  Amapola  Ave* 

Suite  130  *  Torrance,  CA  90501 

Phone:  (310)  618*8616  *  Fax:  (310)  618-8758 

Internet:  http:  //www*aEinco.com 

Specifications  subject  to  change  without  notice; of  obliggEion.  Performance 

specifications  apply  only  to  Amateur  ban-ds.  Permit  required  for  MARS/CAP  use. 

Products  intended  for  use  only  by  property  licensud  Amateur  Radio  ope  razors. 

Aiineo's  Toyama  facility  is  ISO-9002  certified. 
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FEATURES 

With  Fingers  Crossed  —  G3RWL 

The  latest  on  Phase  3-D. 

Low-Cost  PSD  Antenna  Setup  —  K50E 

These  three  antennas  are  perfect  for  everybody. 

Cruising  for  Satellites  —  W5 ACM 

if  you  can  get  away  with  it,  this  is  the  best 
of  both  worlds. 


From  Russia,  With  Satellite 

"The  name  is  Brown,  Jerry  Brown. 
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KE8YN/4  43 

On  the  Go 

Gray         60 

Propagation 

WB8VGE  52 

QRP 

1,6 

QRX 

63 

Radio  Bookshop 

Inside  Digital  TV/VCR  Tuners  —  W6WTU 

Part  2:  Data  transmitter  for  testing. 

OSCAR-10  Antenna  System  —  K6CCC 

A  look  at  the  high  end  of  the  antenna  spectrum, 

Satellite  Gateways  —  G3LDI 

Time  you  tried  one? 

Microwave  P3D  —  GM4PLM 

Here's  all  you  need  to  know. 


E-Mail 

gn73@aol.com 


Web  Page 

www.wayriegrecn.com 
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Jim  Gray  W1 XU/7  SK 

We  note  with  considerable  sadness  the  passing  of 
longtime  73 friend  and  employee  Jim  Gray  W1XU/7 
on  June  30.  While  our  ham  ranks  have  been  filled 
with  many  a  fine  gentleman  th  roughout  the  decades, 
surely  none  was  more  so  than  Jim.  And  what  a  life 
he  led. 

No  doubt  a  portend  of  things  to  come,  Jim's  birth 
on  June  12,  1927,  came  just  a  month  after 
Lindbergh  flew  the  Atlantic,  Jim  was  first  licensed 
as  a  pilot  at  the  age  of  16,  in  1 943,  and  continued 
to  fly  until  1990.  He  held  both  a  private  power  rat- 
ing for  aircraft  and  a  commercial  glider  license,  and 


spent  1 6  years  flying  gliders  out  of  Harris  Hill  in  Elmira 
MY. 

An  army  veteran  of  both  WWII  and  later  Korea 
(which  often  befuddled  those  who  swore  he  had  to 
have  been  Air  Force),  Jim  got  his  first  ticket  in  June 
1 950  as  a  Class  B  ham  with  the  callsign  W2EUCL  For 
this,  he  had  to  pass  a  1 3  wpm  code  test  (one  minute 
solid  copy  required),  and  an  essay-type  technical  ex- 
amination where  circuit  drawing  from  memory  was 
required. 

The  Class  B  ticket  allowed  CW  on  all  bands  160- 
10,  and  phone  privileges  on  160,  11.  and  10  meters, 

Continued  on  page  6 
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LISTED 


Eisires 


£151765 


MODEL  SS-1 OTK 


MODEL  SS-12IF 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES.., 


SPECIAL  FEATURES: 

*  HIGH  EFFICIENCY  SWITCHING  TECHNOLOGY 
SPECIFICALLY  FILTERED  FOR  USE  WITH 

COMMUNICATIONS  EQUIPMENT,  FOR  ALL 
FREQUENCIES  INCLUDING  HE 
-  HEAVY  DUTY  DESIGN 

*  LOW  PROF[LE:  LIGHT  WEIGHT  PACKAGE 
.  EMI  FILTER 

*  MEETS  FCC  CLASS  B 


PROTECTION  FEATURES: 

■  CURRENT  LIMITING 

•  OVERVOLTAGE  PROTECTION 

•  FUSE  PROTECTION. 

-  OVER  TEMPERATURE  SHUTDOWN 


SPECIFICATIONS: 
INPUT  VOLTAGE: 


OUTPUT  VOLTAGE; 


115VAC50/60HZ 
OR  220  VAC  50/60HZ 
SWITCH  SELECTABLE 
13.8VDC 


AVAILABLE  WITH  THE  FOLLOWING  APPROVALS:  UL,  CUL,  CEJUV, 


DESKTOP  SWITCHING  POWER  SUPPLIES 

MODEL  CONT.  (Amps) 

SS-TO  7 

SS-1 2  10 

SS-1B  15 

SS-25  20 

SS^30  25 


1CS 
10 
12 
18 
25 
30 


SIZE  (inches) 

1  %  x  6  x  9 
1  %  x  6  x  9 

1Vx6x9 
27,  x7x9% 
i%  X  7  X  2% 


Wt(lbs-) 
3.2 

3.4 
3,6 

4.2 
5,0 


MODEL  SS-18 
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DESKTOP  SWITCHING  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 
MODEL  CONT  (Amps)  ICS  SIZE  (inches) 

SS-2BM*  20  25  MXIXM 

SS-30M*  25  30  3tt  x  7  x  9% 


WL(!bs.) 
4.2 

5.0 


MODEL  SS-25M 


RACKMOUNT  SWITCHING  POWER  SUPPLIES 
MODEL  CONT  (Amps) 

SRM-25  20 

SRM-30  25 

WITH  SEPARATE  VOLT  &  AMP  METERS 

MODEL  CONT.  (Amps) 

SRM-25M  20 

SRM^OM  25 


ICS 
25 

30 


ICS 

25 

30 


SIZE  (inches) 
m%  19x9% 

3%i  19x9% 


SIZE  (inches) 
3%x19x9fc 

3^x19x9% 


Wt.(fbs.) 

6.5 
7.0 


Wt,(fbs.) 

6.5 
7.0 


MODEL  SRM-30 


2  ea  SWITCHING  POWER  SUPPLIES  ON  ONE  RACK  PANEL 
MODEL  CONT.  (Amps)  ICS 

SRM-25-2  20  25 

SRM-30-2  25  30 


WITH  SEPARATE  VOLT  &  AMP  METERS 
MODEL  CONT  (Amps) 

SRM-25M-2  20 

SRM-30M-2  25 


ICS 

25 
30 


SIZE  (Inches) 
31/sx19x9% 

31/ix19x95A 


SIZE  (inches) 

31/?x19x9L;4 
31/?x19x9% 


Wt.flbs.) 
10,5 

11,0 


Wt.(lbsO 

10.5 
11.0 


MODEL  SRM-30M-2 


MODEL  SS-1 2SM/GTX 
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CUSTOM  POWER  SUPPLIES  FOR  RADIOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC41 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHNSON  GT-ML81 

EF  JOHNSON  GT-MLS3 

EF  JOHNSON  9800  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  &  MAXON  SM-4000  SERIES 

tCOMlC-F1102G&  IC-F2020 

KENWOOD  TK760,  762,  840,  360,  940,  941 

KENWOOD  TK760H,762H 

MOTOROLA  LOW  POWER  SM50,  SM120,  &  GTX 

MOTOROLA  HIGH  POWER  SM503  SM12Q,  &  GTX 

MOTOROLA  RADIUS  &  GM  300 

MOTOROLA  RADIUS  &  GM  300 

MOTOROLA  RADIUS  &  GM  300 

UN]DENSMHl525rSMU4525 

VERTEX—  FTL-1 011f  FT-1011,  FT-2011,  FT7Q11 


MODEL  SS-1  OEFJ-98 


NEW  SWITCHING  MODELS 

SS-10GX,  SS-12GX 
SS-18GX 
SS-12EFJ 
SS-18EFJ 

SS-1Q-EFJ-9B.  SS-12-EFJ-98,  SS-1S-EFJ-98 

SS-12MC 

SS-10MG,SS-12MG 

SS-1 01 F.  SS-1 21 F 

SS-1  OTK 

SS-1 2TK  OR  SS-1 8TK 

SS-1 0SM/GTX 

SS-10SM/GTX,  SS-12SM/GTX,  SS-18SM/GTX 

SS-10RA 

SS-12RA 

SS  18RA 

SS-1 0SMU,  SS-12SMU,  SS-18SMU 

SS-10V,  SS~12VfSS-18V 


ICS  -  interfnitt&nt  Communication  Service 


Doppler  Direction  Finder  ||  1  GHz  RF  Signal  Generator 


Track  down  jammers  and  hidden  transmitters  with  ease!  This  Is  ihe 
famous  WA2EBY  DFer  featured  in  April  99  QST.  Shews  direct  bearing  to 
transmitter  on  compass  style  LED  display,  easy  to  hook  up  to  any  FM  recerver.  The 
transmitter  ■  the  object  of  your  DFino,  -  need  not  be  FM.  it  can  be  AM.  FM  or  CW. 
Easily  connects  to  receiver's  speaker  jack  and  antenna,  unit  runs  on  12  VDC.  We 
even  include  4  hanoy  home-brew  'mag  mount"  antennas  and  cable  lor  quick  set 
up  and  operation?  Whjps  can  be  cut  ana  optimized  for  any  frequency  from  130* 
1 000  MHz.  Track  down  that  jammer,  win  that  fox  hunt,  zero  in  on  that  downed 
Cessna  -  this  is  an  easy  to  butkt  reliable  kit  that  compares  most  favorably  to  com- 
mercial units  costmg  upwards  of  S1 000.00"  This  is  a  neat  kit?! 
DDF-1 .  Doppler  Direction  Finoer  KM .$14935 


Wireless  RF  Data  Link  Modules 


RF  ink  boards  are  perfect  tor  any  wireless  control  application:  alarms,  daia 
transmission,  electronic  momtonng ..  you  name  it  Very  stable  SAW  resonator 
toansmfer,  crystal  controtted  receiver  -  no  frequency  drift'  Range  up  to  600 
feet  ieense  tree  433  MHz  band  Encod^Ttecoder  units  have  )  2  bit  Hotek 
HT-12  senes  chips  akymnq  mulupte  units  all  indwotely  addressable,  see 
web  site  tor  ful  detaJs,  Super  smai  size  -  mat's  a  quarter  t\  the  picture!  Run 
on  3^12  VDC.  Fu%  wired  and  tested,  ready  to  go  and  easy  to  use! 

RX433  Data  Receiver..- $16.95  TX433  Data  Transmitter. .$14.95 

RXW33  Receiver/Decodef_  $21.95  TXE433Trartsmitter.Encocef„...  $1 9.55 


World's  Smallest  TV  Transmitters 


We  cal  them  the  'Cubes',™  f^nect  video  transmission  mjm  a  trans- 
mitter you  can  hide  under  a  quarter  and  only  as  thick  as  a  stack  of 
lour  pennies  -  mats  a  ractet  in  the  picture!  Transmits  color  or  B&W 
with  *arKastic  quality  -  almost  lite  a  drrect  wired  connection  to  any 
TV  tuned  to  cable  channel  59.  Crystal  controlled  tor  no  frequency 
drift  with  performance  thai  equals  models  that  cost  hundreds  more1  Basic  20  mW  model  transmits  up  to  300'  while 
the  high  power  10Q  mW  unit  goes  up  to  1/4  mite.  Trtew  very  tight  weight  and  size  make  them  ideal  for  balloon  and 
rocket  launches,  R/C  models,  robols  *  you  name  it!  Units  run  on  9  volts  and  hook-up  to  most  any  CCD  camera  or 
standard  video  source.  In  fact  all  of  our  cameras  nave  been  lested  to  mate  perfectly  with  our  Cubes  and  work  great 
Fully  assembled  -  just  hook-up  power  and  you  re  on  me  air!  One  customer  even  put  one  on  his  dog1 
C-2tM  Basic  Video  Transmitter^.. S89.95 C-2O01 ,  High  Power  Video  Traflsmilter.Jl  79.95 


CCD  Video 
Cameras 


Top  quality  Japanese  Class  'A' 
CC0  array,  over  440  line  line  resolution,  not  the  off -spec 
arrays  that  are  found  on  many  other  cameras.  Don't  be 
fooled  by  the  cheap  CMOS  single  chip  cameras  which  have 
1/2  the  resolution,  1/4  the  light  sensitivity  and  draw  over 
twice  the  currenll  The  black  &  white  models  are  also  super 
IR  (Infra- Red}  sensitive.  Add  our  Invisible  to  the  eye,  IFM 
Illuminator  kit  to  see  in  the  dark!  Color  camera  has  Auto 
gain,  white  balance,  Back  Light  Compensation  and  DSP! 
Available  with  Wide-angle  (80fl)  or  super  slim  Pin-hole  style 
lens.  Run  on  9  VDC,  standard  1  volt  p-p  video.  Use  our 
transmitters  tor  wireless  transmission  loTV  set,  or  add  our 
IB-1  Interface  board  kit  lor  super  easy  direct  wire  hook-up  to 
any  Video  monitor,  VCR  or  TV  with  A/V  input.  Fully  assem- 
bled with  p re-wired  connector. 

CCDWA-2.  BSW  CCD  Camera,  wide-angle  lens $69.95 

CCDPH-2,  B&W  CCD  Camera,  slim  fit  pin-hole  lens. .  $69.95 
CCDCC-1,  Color  CCD  Camera  wide-angle  lens ....  $129.95 

IR-1.  IR  Illuminator  Kit  for  B&W  cameras $24.95 

IB-1S  Interface  Board  Kit .... $14.95 


AM  Radio 
Transmitter 


Operates  in  standard  AM  broad- 
cast band.  Pro  version,  AM-25.  is  synthesized  for  sta- 
ble, no-drift  frequency  and  is  setable  for  high  power 
output  where  regulations  allow,  typical  range  of  1-2 
mites.  Entry-level  AM- 1  is  tunable,  runs  FCC  maximum 
100  mW,  range  1/4  mile.  Both  accept  line-leva  I  inputs 
from  tape  decks.  CD  players  or  mike  mixers,  run  on  12 
volts  DC,  Pro  AM-25  includes  AC  power  adapter, 
matching  case  and  bottom  loaded  wire  antenna,  Entry- 
level  AM-1  has  an  available  matching  case  and  knob 
set  that  dresses  up  the  unit  Great  sound,  easy  to  build 
-  you  can  be  on  the  air  in  an  even  inn! 

AM-25.  Professional  AM  Transmitter  Kit $129.95 

AIM,  Entry  level  AM  Radio  Transmitter  Kit. . .  $29.95 
CAM,  Matching  Case  Set  for  AM-1 $14.95 


Mini  Radio 
Receivers 


Imagine  the  tun  ol  tuning  into  aircraft  a  hundred  miles  away,  the  local  policed  re  department,  nam  operators,  or  how 
about  Radio  Moscow  or  the  BBC  in  London?  Now  imagine  dofng  this  on  a  little  radio  you  built  yours&H  -  in  just  an 
evening!  These  popular  little  receivers  are  the  nuts  for  catching  all  the  action  on  the  local  ham,  aircraft  standard  FM 
broadcast  radio,  shortwave  or  YWV  National  Time  Standard  radio  bands.  Pick  the  recervef  of  your  choice,  each  easy 
to  build,  sensitive  receiver  has  plenty  ol  crystal  clear  audio  to  drive  any  speaker  or  earphone.  Easy  one  evening 
assembly,  run  on  9  vofl  battery,  all  have  squelch  except  for  shortwave  and  FM  broadcast  receiver  which  has  suocarri* 
er  output  for  hook-up  to  our  SCA  adapter.  The  SCA-t  will  tune  in  commerciaHree  muse  and  other  hidden'  special 
services  when  connected  to  FM  receiver  Add  our  snazzy  matching  case  and  knob  set  tor  that  smart  finished  k»ld 

MM,  Airband  108-136  MHiKH $29.95    FM,  6  Meter  FM  Ham  Band  Kit 534,95 

HFRG-1,  WWV 10  MHz  (crystal  controlled)  Kit $34.95     FR-10.  10  Meter  FM  Ham  Sand  Kit $34,95 

FR-1.  m  Broadcast  Band  88-106  MHz  Kit S24.95    FR-146.  2  Meier  FM  Ham  Band  Kit $34.95 

SR-t  Shortwave  Ml  MHz  Band  Kit  ...... 579.9-5    FR-220,  220  MHz  FM  Ham  Band  Kit $34.95 

SCA-1  SCA  Subeamer  Adapter  krttorFM  radk> S2795    Matching  Case  Set  [specify  for  which  kh> ....  SI  4.95 


A  super  pnee  on  a  full  fea- 
tured RF  signal  generator) 
Covers  100  KHz  to 
999.99999  MHz  in  10  Hz 
steps  Tons  of  teatures; 
calibrated  AM  and  FM 
modulation.  90  troni  panel 
memories,  butll-ipj  RS-232 
interface,  +10  to -130 
oBm  output  and  more! 
Fast  and  easy  to  use,  Is 
big  bnght  vacuum  ftoresceni  display  can  be  read  from  anywhere  on  the 
bench  and  me  handy  smart-knotT  has  great  analog  feet  and  is  inlets 
gently  enabled  when  entering  or  changing  parameters  in  any  Held  -  a 
real  time  saver?  Al  functions  can  be  corrflrE»us%  vai^  without  the 
need  tor  a  shift  or  second  function  key  In  short,  this  is  the  generator 
you!  want  on  your  bench,  you  wont  find  a  harder  worting  RF  signal 
generator  -  and  youl  save  almost  $3,000  over  competitive  units' 
fi^lQQQBRF  Signal  Generator . S 1995 .00 


PIC-Pro  Pic  Chip  Programmer 


Easy  to  use  proranme?  tor  the  HC16QH, 16F84, 16F83  iniuuartruteis  by  MaoChp.AI  sotware 
-  edtar,  assmlk  tun  and  program  *  as  wei  as  free  updates  awl*  on  Ran^drjKteJsitf 
Ths  €  the  popufr  unt  Qteim  by  M^ 
1998.  ConS  io  w(S&p«  art  includes  tfc 

tf|  rraucoidtas  no*-«der  jour  PICPfiO  today1 

........... -~  W3'K 


power  supply.  Siarf  programming  ihose 
PKH  RCPRO  PIC  Chip  Programmer  Kit . 


Super  Pro  FM 

Stereo 

Transmitter 


Professional  synthesized  FM  Stereo  station  n  easy  to  use,  handsome 
cabinet  Most  radio  stations  require  a  whole  equpment  rack  to  hold  an 
me  teatures  we've  packed  into  the  FM- 100   Set  freq  with  UpDown 
buttons,  big  LED  display  Input  low  pass  fitter  gives  great  sound  (no 
more  squeals  or  swishing  from  cheap  CD  inputs!)  Limiters  lot  max 
'punch1  in  audio  -  without  over  mod.  LED  meters  to  easrry  set  audio 
levels,  built-in  mixer  with  mike.  line  level  inputs.  Churches,  dnve-ins, 
schools,  colleges  find  the  FM-tOO  the  answer  to  Iheir  transmitting 
needs,  you  wiJI  too  Great  features,  great  price!  Kit  includes  cabinet, 
whip  antenna.  1 20  VAC  suppry.    We  also  offer  a.  high  power  export 
version  of  the  FM-10Q  fully  assembled  with  one  waff  of  8F  pomr,  for 
myites  ot  program  coverage.  The  export  version  cm  only  be  shipped  if 
accompanied  by  a  signed  statement  that  the  unit  wiH  be  exported, 

FIMDfc  Pro  FM  Stereo  Transm itter  Kit 5249,95 

FM-1PQWT,  Fully  Wired  High  Power  FM-1Q0 ......  S399.95 


lB 


FM  Stereo  Radio 
Transmitters 


$1 29.95 


No  drift  microprocessor  synthesized!  Great  audio 
quality,  connect  to  CO  player,  tape  deck  or  mike 
mixer  and  you're  on-the-air.  Strapable  for  high  or  Eow  power!  Runs  on 
12  VDC  or  120  VAC.  Kit  includes  snazzy  case,  whip  antenna.  120  VAC 
power  adapter  -  easy  one  evening  assembly, 
FM*25f  Synthesized  Stereo  Transm  itter  Kit ,  L!J_L^A!. 

Lower  cost  alternative  to  our  high  performance  trans- 
mitters. Great  value,  easily  tunable,  fun  to  build.  Manual 
goes  into  great  detail  about  anlennas,  range  and  FCC 
rules.  Handy  tor  sending  music  thru  house  and  yard, 
ideal  for  school  projects  too  -  you1!!  be  amazed  at  the 
exceptional  audio  quality  I  Runs  on  9  V  battery  or  5  to 
1 5  VDC.  Add  matching  case  and  whip  antenna  set  for  nice  'pro'  look 

FNMOA,  Tunable  FM  Stereo  Transm  itter  Kit — $34.95 

CFNl  Matching  Case  and  Antenna  Set $14.95 

FMAC»  12  VoH  DC  Wall  Pfeug  Adapter $9-95 


RF  Power  Booster 


Add  muscle  to  your  signal,  boost  power  up  to  1  watt 
over  a  freq  range  of  100  KHz  to  over  1000  MHz3  Use 
as  a  lab  amp  tor  signal  generators,  plus  many  foreign  users  employ  the 
LM-l  to  boost  the  power  of  their  FM  transmitters,  providing  radio  ser- 
vice through  an  entire  town.  Runs  on  12  VDC  For  a  neat  finished  look, 
add  the  nice  matching  case  set  Ouldoor  unit  attaches  nghl  at  the 
antenna  for  best  signal  -  receiving  or  transmitting,  weatherproof,  tool 

LflA-1.  Power  Booster  Amplifier  Kft $39.95 

CLPA.  Matching  Case  Set  tor  LPA-1  Kit $14.95 

LPA-1WT,  Fully  Wired  LRft-1  with  Case 199.95 

FMBA-1.  Outdoor  Mast  Mount  Version  of  LPA-1 159.95 


FM  Station  Antennas 


For  maximum  perfermance,  a  good  antenna  is  needed 
Choose  our  very  popular  dpote  kit  or  the  Cornel  a  factory 
made  5'B  wave  coinear  model  with  M  oB  gain  Boil 
work  great  w*h  any  FM  r ocetves  or  transmitter 

TM-100.  FM  Antenna  KM **• 539-95 

FMA*200.  Vertical  Antenna S114.95 


A 


Order  Toll-free:  800-446-2295 


Sorry,  no  tech  info,  or  order  status  at  800  number 

For  Technical  Info,  Order  Status 
Call  Factory  direct:  716-924-4560 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway  Victor.  NY  14564 

See  our  complete  catalog  and  order 
on-line  with  our  secure  server  at: 

www.ramseyelectronics.com 


ORDERING  ViFQi  Sa*js&K3on  Guaranteed Exanwie  tor  lOnteys.  rt 
rat  ptoMHti.  mum  n  ore^al  form  fcr  t&iwkI.  Add  56  95  tor  srn> 
org,  hanefng  a>nd  nsoraree  OdefS  nxfer  S30,  add  S3,0a  NY  •«,- 
dBfe  aM  7%  sate  tax  Sony  nc  COOs.  Foreign  ontes.  add  30* 
to  surface  mad  or  use  ere*  card  and  specify  sr^png  metfwd 


Number  7  on  your  Feedback  card 


Neuer  snv  DIE 


Wayne  Green  W2NSD/1 

w2nsd@aol.com 

www.waynegreen.com 


Anniversary 

Sigh.  If  you're  a  relatively 
new  reader,  there's  too  much 
to  tell  for  me  to  recap  the  40 
years  since  I  started  publish- 
ing 73,  You  can  check  out  my 
been-there,  done-that  list  on 
my  Web  site;  [www.wayne- 
pegn.com].  If  you've  been 
reading  73  for  a  few  years, 
you've  already  read  about  it. 
My  goal  now  is  to  celebrate 
the  50th  anniversary  in  2010. 
Fin  even  making  a  good  try 
for  being  around  in  2060  to 
celebrate  the  80th  anniver- 
sary, That's  if  I  can  repair 
the  damage  Tve  done  to  my 
body  through  ignorance  over 
the  last  75  or  so  years,  fm 
working  on  it. 

Of  course,  if  amateur  radio 
blows  away,  thai  would  put  an 
end  to  the  publication. 

Thus,  I  was  sorely  dismayed 
to  read  the  minutes  of  the  re- 
cent ARRL  board  meeting 
and  sec  nothing  whatever 
proposed  by  any  board  mem- 
ber or  officer  in  the  way  of  a 
major  initiative  to  make  the 
hobby  better  known. 

I  enjoy  writing  these  edito- 
rials, and  doing  the  research 
it  takes  to  make  sure  I'm  on 
firm  ground,  but  Fm  disap- 
pointed that  my  pleas  for 
letters  from  you  have  gone 
unanswered. 

Fve  asked  you  to  write  and 
tell  me  about  some  of  your 
most  exciting  adventures  that 
amateur  radio  has  provided. 
These  would  not  only  interest 
our  readers,  but  could  be  col- 
lected to  make  a  great  book  to 
infect  youngsters  with  the  ham 
virus. 

And  if  you  haven't  had  any 
ham  radio  adventures  worth 
writing  about,  why  the  heck 
not?  What's  the  deal?  What's 
the  matter  with  you?  Heck,  by 
the  way,  I  believe,  is  a  small, 
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not  quite  as  harsh,  subdivi- 
sion of  hell. 

What  does  it  take  to  get 
you  to  start  thinking  about  (a) 
how  amateur  radio  can  be  im- 
proved; (b)  how  73  can  be 
improved  (and  never  mind 
any  crummy  wisecracks 
about  cutting  back  my  edito- 
rial —  they  tried  that  a  few 
years  ago  and  lost  60%  of  our 
subscribers);  (c)  how  we  can 
attract  more  youngsters  into 
the  hobby? 

If  that  doesn't  get  your 
word  processor  going,  (d) 
how  about  a  letter  or  a  piece 
telling  us  how  amateur  radio 
has  changed  your  life;  (e) 
what's  the  most  fun  you've 
had  in  the  hobby;  (f)  has  ama- 
teur radio  provided  you  with 
any  adventure? 

Jccsh,  Fve  hammed  from  a 
balloon  over  the  South  Afri- 
can veldt,  from  a  C-54  flying 
around  the  world,  from  the 
Korean  DMZ,  from  the 
famed  American  Embassy  in 
Tehran,  while  skiing  in  Aspen, 
and  from  many  commercial 
planes  while  flying  across  the 
country  (with  the  pilot's  per- 
mission). How  about  working 
my  home  station  on  75m 
from  Australia!  And  working 
Moscow  bv  ham  satellite! 

Now,  get  busy  and  bury  me 
with  letters.  The  best  IT1  put 
together  into  a  propaganda 
booklet  ham  clubs  can  use  to 
snooker  kids  into  joining  our 
fun.  Yes,  Fd  appreciate  a  disk 
copy.  Oh,  heck,  you  can 
(gulp!)  E-mail  'em  to  me  at 
w2nsd@aofcom.  Just  what  I 
need  —  more  E-maiL  Not. 

New  Novice? 

Jim  McCarthy  WN4GMT 
called  to  order  some  of  my 
books.  When  he  upgraded,  he 
opted  for  his  original  Novice 
call  ,,.  and  got  it  back!  IT1 


bet  he'll  fake  a  lot  of  us  out 
with  that  one!  Good  going, 
there,  Jim. 

They're  Lying 

About  what?  The  more  I 
learn,  the  more  I  sec  they're 
lying  about  almost  every- 
thing, They're  lying  about 
health,  education*  drugs,  our 
money,  taxes,  and  on  down 
the  list. 

Bore  is  lying  (big  surprise). 
About  what?  About  his  pro- 
posed spending  plans  to  pro- 
vide more  money  for  our 
schools,  for  instance.  About 
our  needing  smaller  classes 
and  more  teachers.  This  is  the 
mantra  of  the  NEA,  the  teach- 
ers' union,  which  seems  to 
have  learned  a  lot  from  the 
railroad  union  about  feather- 
bedding. 

Congress,  ever  ready  to  spend 
our  tax  money,  has  budgeted 
$1.3  billion  for  class  size  re- 
duction in  the  Elementary  and 
Secondary  Education  Act  of 
2000. 

Class  size  has  been  shrink- 
ing for  the  last  30  years, 
down  from  22.3  students  per 
teacher  in  1970  to  today's  av- 
erage of  17,  So  what's  the  re- 
sult? Lower  SATs,  lower 
scores  compared  to  students 
in  other  countries,  and  far 
lower  scores  compared  to  30 
years  ago,  There  have  been 
no  detectable  benefits  from 
the  smaller  classes. 

What  does  influence  student's 
reading  scores?  At  least  one 
educated  parent,  family  in- 
come, the  availability  of  books 
in  the  home,  and  inversely, 
the  time  a  kid  spends  watch- 
ing TV,  Race  is  a  big  factor, 
but  class  size  has  not  had  any 
noticeable  effect. 


When  I  went  to  public  school 
in  Brooklyn  we  had  more 
than  30  students  per  teacher, 
and  we  learned  to  read  circles 
around  today's  kids, 

Well,  how  about  comput- 
ers? Bore  wants  to  have  every 
classroom  and  school  library 
connected  to  the  information 
superhighway.  Little  of  the 
stuff  they  access  on  the  Inter- 
net is  educational  It's  just  an- 
other way  to  spend  a  lot  of 
time  having  fun  —  or  learn- 
ing how  to  hack  Defense  De- 
partment computer  systems. 
There  arc  no  studies  showing 
any  benefits  for  kids  derived 
from  accessing  the  Internet, 

In  the  beginning  I  had 
hopes  that  computers  would 
be  used  for  helping  kids  ac- 
cess information-  Indeed,  I 
donated  a  bunch  of  comput- 
ers to  two  of  our  local  schools 
to  help  the  kids  become  com- 
puter literate.  I  wasted  my 
monev  and  their  time. 

at 

Halving  School  Costs 

Actually,  I  think  we'll  be 
able  to  cut  them  by  more  like 
90%,  not  just  50%.  Heck,  the 
Sudbury  Valley  School  costs 
half  as  much  to  operate  as 
the  public  schools  in  Massa- 
chusetts, and  the  graduates 
are  far  better  educated.  Far, 
far  better.  They  even  are  able 
to  think  for  themselves,  in- 
stead of  having  their  initia- 
live,  creativity,  motivation,  and 
perseverance  stunted  for  life. 

Hmin,  let's  see.  About  how 
many  teachers  do  we  have? 
Well,  if  we  have  58  million 
students  and  22  students  aver- 
age in  classes,  that's  around 

Continued  on  page  8 


COMMUNICATIONS 
ELECTRONICS  INC. 

Order  on-line  and  got  big  savings 

Take  advantage  of  Communications  Electronics 
special  savings  when  you  enter  your  order  di- 
rectly on  the  internet,  Visit  CEI  at  httpi// 
wvw.usascan.com,  and  click  on  -CEI  News'  to 
get  your  big  CEI  E-Vatue  savings.  Resellers,  get 
extra  special  pricing  when  you  fax  your  sales  tax 
license  to  CEi  at  +1  -734-663-8888, 
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.  S  AVE$3(L  MPV32or  RH256N ' 

I  Sovt  $30  when  you  puichaw  your  RELM  WPV32  or  RH25GN  Irans- 1 

c*lver  dtrectry  Irom  Cammuriicaiions  Electronics  Irrc ..  PO  Box  1045 

I  Ann  Arbor  Ml  48 1 06  USA.  Te  lephone  orders  accepted.  Call  1  -fiOfMJS  A-  I 
SCAN.  Menllon  offer  COM.  TERMS:  Good  only  *\  USA  &  Canada.  Onry  | 
^onfl  coupon  a  redeemable  par  purchase  and  only  on  specified  producl 

%  «■■  ^h  ^h  ^h  ^n  ^h  ■■  ^h  ^h  ^h  BH  # 

ABf7REUM®MPV32-A  Transceiver 

Mfg.  suggested  list  price  $515.0O/Special  $299.95 

Looking  for  a  greal  hand-held  two-way  transceiver?  Fire  depart- 
ments depend  on  the  RELM  MPV32  iransceivtf  for  direct  two-way 
corrimun'Mtons  with  their  fire  or  police  department,  civil  defense 
agency  pi  ham  radio  repeater.  The  MPV32  is  our  most  popular 
piogrammabre  frequency  agile  five  well,  32  channel  handheW 
srenscelvef  that  has  bui-in  CTCSS  This  feature  may  be  pro- 
gramrned  tor  any  50  standard  ElA  (ones  Frequency  range  136  000 
to  17*000  MHz.  The  hJJ  rundcfl,  DTMF  oompaftote  keypad  ateo 
■KrarwDTMFEfttHM>ecoo*arxiprogr^^ 
^onl¥t55az.,tfeati«sprograJTimab*syrtne^ 
;^s  sere:  =■  —  ?x  zr  haf  diktat  In  2  S  K}fe  nMMta  Ofr* 
features  include  PC  programming  and  rtoning  capabttes,  scan 
1st  pnonty  enamel,  seiectable  scan  detey.  setedatte  5  waft 
1  matt  power  levels .  tq  jd  crystal  display,  lime-out  On* 
and  mch  more  When  you  order  the  MPV32  from  CEI 
you  1  get  a  complete  package  deal  including  antenna. 
700  ma  battery  (add  (20.00  lo  substitute  a  1000  ma 
battery),  battery  charger,  bell  clip  and  user  operating 
Instructions.  Other  useful  accessories  are  available.  A 
heavy  duty  leather  carrying  case  with  swivel  belt  loop 
part  flLCMP  is  $49.95;  rapid  charge  batten/  charger, 
part  ABC  MP  is  (69.95:  speaker/microphone,  part 
4SMMP  Is  $54.95;  extra  high  capacity  1 000  ma.  nl-cad 
battery  pack,  part  f  BPMP1  is  379.95:  extra  700  ma.  nt- 
cad  battery  pack,  part  f  BPUP7  is  $55.95;  donlng  cable 
part  tCCUP  is  (34.95.  PC  programming  kJt.  pad 
fPCKJTOO  is  $224.95.  A  UHF  version  with  a  frequency 
range  of  4HH80MHZ  pah  IMPU3Z  is  on  speciaJ  for 
3299.95.  Youf  REUil  radio  transcewer  is  Meal  for  many 
tjfTereti  appicabons  stnee  i  can  te  pnognranecf  win  ^£i  a  uimtdnvef 
and  programming  instructions  n  less  tfwi  10  minutes.  Pru^arnmng  fe 
even  tester  witti  the  optional  PC  kit.  The  programnvg  instructions  pert 
tPiMPV  is  ( r  9.00.  Cat  1-80JHJSA5CAN  to  order  for  RELM  racfos 

Bearcat®895XLT-A1  Radio  Scanner 

Mr<j.  suggested  list  price  $729  95. Special  S1 94.95 
300  Chann^s  *  10  banks  •  Built-in  CTCSS  •  S  Meter 
Size:  10-1/2"  Wide  x  7-1/2"  Deep  x  3-3/8*  High 
FreqmneyCovemge^Xm-WM  MHz.,  108.000- 174  MHz,, 
216.000-51 2.000MHz,,  006 .000-823.995  MHz.  349.0125^68,995 
MHz.,  894.0125-956,000  MHz. 

The  Bearcat  895XLT  is  superb  for  Intercepting  trunked  commu- 
nications transmissions  with  leatures  llh&  TurboScan™to  search 
VHP  channels  at  100  steps  per  second.  This  base  and  mobile 
scanner  is  also  ideal  for  Intelligence  professionals  because  it  has 
a  Signal  Strength  Meter,  RS232C  Ponto  allow  computer-control  of 
your  scanner  via  optional  hardware  and  30  trunking  channel 
indicator  annunciators  to  show  you  reaJ-ti  me  trunking  activity  for  an 
entire  trunking  system  Other  lealures  include  Auto  Store  - 
Automata^  stores  ail  active  frequencies  within  die  specified 
oank(s)  Auto  Recording-  This  feature  lets  you  record  channel 
activity  irom  Vie  scanner  onto  a  tape  recorder.  CTCSS  Tone 
Board  (Continuous  Tone  Control  Squelch  System)  which  allows 
lie  squelch  to  be  broken  during  scanning  only  who)  a  correct 
CTCSS  lone  is  received.  For  maximum  scanning  enjoyment,  order 
the  lollowing  optional  accessories:  PSO0I  Cigarette  tighter  power 
corOS  t  &  95;  PSO02  DCpowercord  -enables  permanent  operation 
from  your  vehicle's  ruse  box  Si 4.95;  M8001  Mobile  mounting 
brackel  S  14.95;  EX711  External  speaker  wrlh  mounting  brackel  & 
ten  leet  of  ca  b  le  with  plug  attached  S 1 9. 95.  Th  e  BC895XLT  comes 
with  AC  a  clapl-e  r,  telescopic  an  ten  na ,  owner's  manu  aJ  and  one  year 
limited  Uniden  factory  warranty,  Not  compatible  with  AGE  IS, 
ASTRO,  EPACS,  ESAS  or  LTR  systems.  Call  V&OO-USA-SCAN. 


[  TrunkTracking  Radio  I  I     Radio  Scanners     I 
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|SAVE$75onoraBC245XLT 


Iwj-iw  uyr  u  gu^UALi  - 
Save  $75  ^hen  yo*j  purchase  your  Bearcat  245XLT  handheld  scann&r  I 
directly  Irom  Cornimunic  aliens  tledronlcs  Inc.,  PO  Box  IMS,  Ann  Arbor " 
I  Ml  4B106  USA,  Telephona  orders  accepted.  CaH  1-SOO-USA-5CAN.  | 
Msnlion  offer  C£l£.  TERMS  Good  only  in  USA  &  Canada.  Only  one  | 
^coypon  is  rgoe^nab!^  per  purchase  and  only  on  specrtied  product. 

Bearcat®245XLT-A  TrunkTracker 

Mtg,  suggested  list  pnee  $429.95/C€J  price  tZ69,95 
300  Channels  •  10  banks  *  Trunk  Scan  and  Scan  Lists 
Trunk  Lockout  ■  Trunk  Delay  *  Cloning  Capability 
10  Priority  Channels  •  Programmed  Service  Search 
Size:  M/r  Wide  x  1-3A'  Deep  x  6'  High 
FteoiMfKy  Coverage; 

29000-54.000  MHzl.  tOB-174  MH*.  406-512  l*fe.  80&*23995  MHz., 
&4  J.0125-868  995  MH2   m  0T2S-9S6  OX  MHz. 

Ouf  new  Bearcat  TrunkTradter  8C245XLT,  is  the  workfs 
first  scanner  designed  to  track  Motorola  Type  I.  Type  II. 
Hybrid,  SMARTNET,  PRIVACY  PLUS  and  EDAC5  ^analog 
trunking  systems  on  any  band  Now,  follow  UHF  High  Band, 
UHF  800/900  MHz  trunked  public  safety  and  public  service 
systems  just  as  if  conventional  two-way  communications 
were  used.  Our  scanner  alters  many  new  benefits  such  as 
MurtMYack  -  Track  more  than  one  trunking  system  at  atima 
and  scan  conventional  and  trunked  systems  at  the  same  time. 
300  Channels  -  Program  one  frequency  into  each  channel. 
12  Bands,  1 0  Banks  -  Includes  12  bands,  with  Aircraft  and 
BOO  MHz.  to  banks  with  30  channels  each -are  useful  for 
storing  similar  frequencies  to  maintain  faster  scanning  cycles 
or  for  storing  all  the  frequencies  of  a  trunked  system.  Smart 
Scanner  -  Automabcajly  program  your  BC245XLT  with  aJ 
the  frequencies  and  trunking  talk  groups  for  your  local  area  by 
accessing  the  Bearcat  national  database  with  your  PC,  it  you 
do  not  have  a  PC  simply  use  an  externa]  modem.  Turbo 
Search  -  Increases  me  search  speed  to  300  steps  per 
second  when  monitoring  frequency  bands  wrtft  S  KHz,  steps. 
1 0  Priority  Channels  -  You  can  assign  one  priority  channel 
in  each  bank.  Assigning  a  priority  channel  allows  you  to  keep 
track  of  activity  on  your  most  important  channels  wNFe  moni- 
toring other  channels  for  transmissions.  Preprogrammed 
Service  (SVC)  Search  -  Allows  you  to  toggle  through 
preprogrammed  police,  fire/emergency,  railroad,  aircraft,  ma- 
rine, and  weather  frequencies.  Unique  Data  Skip  -  Allows 
your  scanner  to  skip  unwanted  data  transmissions  and  re- 
duces unwanted  birdies.  Memory  Backup  -  If  the  battery 
completely  discharges  or  if  power  is  disconnected,  the  fre- 
quencies programmed  in  your  scanner  are  retained  in 
memory  .M  a  n  u  a  I C  han  nel  Access  -  Go  directly  to  any 
enamel.  LCD  Back  Light  -  An  LCD  light  remains  on/ 
for  15  seconds  when  the  back  light  key  is  pressed. 
Autolight  -  AutomaticaHy  turns  the  backlight  onj 
when  your  scanner  stops  on  a  transrnission.  Batter 
Save  -  In  manual  mode,  the  BC245XLT  automati- 
cally reduces  its  power  requirements  to  extend  the 
battery's  charge.  Attenuator  -  Reduces  the  sig- 
nal strength  to  help  prevent  signal  overload.  The/ 
BC245XLT  also  works  as  a  conventional  scan- 
ner Now  its  easy  to  continuously  monitor  many 
radio  conversations  even  though  the  message 
is  switching  frequencies.  The  BC245XLT 
comes  with  AC  adapter,  one  rechargeable 
long  life  ni-cad  battery  pack,  belt  clip,  flexible 
rubber  antennah  earphone,  RS232C  cable, 
Trunk  Tracker  frequency  guide,  owner's 
manual  and  one  year  limited  Uniden  warranty.  Not 
compatible  with  AGEIS,  ASTRO,  ESAS  or  LTR  Systems, 
Hear  more  action  on  your  radio  scanne  r  today .  Call  C  E  l  today 
at  1-800-USA-SCAN  toorderyour  BC245XLT  radio  scanner 


AORS200B-A  wideband  handheld  scarmer/SPECIAL, ,..«..„..  $519.95 

AOR50GO&+3-A  wideband  communications  receiver $2,019.95 

AOR3000A-A  wideband  base/mobile  scanner/S FECIAL  „.  $1 ,049,95 
AOR  AR16BQ  wideband  handheld  scanner  w/  quick  charge  .$209,95 

Bearcat  B95XLT-A1  300  ch  TrunkTracker  base  scanner $194.95 

Bearcat  780XLT  Reserve  yours  now  at  htipLtfwww.usa  scan  .com 

Bearcat  27SCLT-A  100ch  base  AM/FM/SAME  WX  alert $169.95 

Bearcat  246CLT-A  50  ch.base  AM/FMtaeather  alert  scanner  $99.95 

Bearcat  245XLT-A  300  channel  TrunkTracker  II  scanner S269.95 

Bearcat  Sponcat  200  alpha  handheld  sports  scanner St  74.95 

Bearcat  Sportcat  1606  handheld  sports  scanner  MMHMHMM.„$14aS5 

Bearcat  80XLT-A3  50  enamel  hancHeW  scanner |1  Q4£5 

Bearcat  60XLT1  A  30  channel  hanoheW  scamar  ____  173.95 
Bearcat  8CT7^A  reformation  metis  scanner , _$149l9S 


ICOM  ICR8500-A2  wideband  communications  r 
ICOM  PCR1QO0-A2  computer  communicaioR 
ICOM  ICR75-A2  cornmurications  receiver 


.51,479.95 


■    I    ■■    ■■■■■■■■! 


.5664.95 


ICOM  Rir>A2  hamtieJd  *Weband  comirwn*aticrt&  receiver  S289J5 


RELM  B  RH256N-A  Transceiver/SPECIAL 

Mfg.  suggested  list  price  S460  OQVSpecial  $284*95 
Size:  6-1/2"  Wide  x  10-3/4"  Deep  x  2-3/4*  High 
Frequency  Coverage^  44.000-174.000  MKz. 
rVow... everyone  can  have  their  own  RELM  two-way  transceiver 
and  stay  in  touch  witft  their  department.  The  RELM  RH256M  is  a 
powerful  25  Wan  scanning  transceiver  thai  is  perfect  for  law 
enforcement,  fire  and  urban  search  and  rescue  agencies.  The 
RH256N  is  programmable  for  up  to  sixteen  diflef  ent  frequencies. 
with  selectable  CTCSS  tones  on  each  cnannel  Also  includes 
simplex  and  repealer  capability,  scan  delay  and  time-out  timer. 
Built-in  priority  scanner  is  selectable  from  the  slope-front  panel. 
When  you  order  the  RH256N  from  CEI,  you'll  get  a  complete 
package  deal  including  microphone,  vehicle  mounting  bracket,  DC 
power  cords  and  RELM's  two  year  limited  warranty.  You  can  aiso 
use  the  RH256N  as  abase  station  if  you  order  our  22  amp  12  Volt 
DC  power  supply  part  #PS26KXfor  $94.95  and  $25-00  shipping. 
VHF  transmitting  antenna  with  PL259  conneclor  pad  #ANTK  is 
S2935.  Programming  instructions  part  f  PI256  is  Sl&Od 

|  Buy  with  confidence! 

It's  easy  to  order  from  us  Mail  orders  to:  Communications 
Electronics  Inc.,  P.O.  Box  1045.  Arm  Arbor.  Michigan  43106 
USA.  Add  $20.00  per  weather  slalion  or  radio  product  tor  UPS 
ground  shipping,  handling  and  insurance  to  the  continental 
USA  unless  otherwise  stated.  Add  $13  00  shipping  for  all 
accessories  and  publications.  Add  SI  3.00  shipping  per  an- 
tenna. For  Canada,  Puerto  Rfco,  Hawa^  Alaska.  Guam,  P,0, 
Box  or  APO/FPO  delivery,  shipping  charges  are  rwo  limes 
continental  US  rates  Michigan  residents  add  state  sales  tax. 
No  COD's.  Satisfaction  guaranteed  or  return  item  in  unused 
condition  in  original  packaging  within  61  days  for  refund,  less 
shipping  charges.  1 0%  surcharge  tor  net  1 0  billing  to  qualified 
accounts.  All  sales  are  subject  lo  availability,  acceptance  and 
verification,  Prices,  terms  and  specifications  are  subject  to 
change  withoul  notice.  We  welcome  your  Discover,  Visa, 
American  Express.  MasterCard,  IMPAC  or  Eurocard,  Call 
anytime  1  800-USA-SCAN  or  800-872-7226  to  order  toll-free. 
Call  734-996-8BB8  if  outside  Canada  o  r  fhe  U  5  A  F  AX  anytime, 
dial  734-653-8986  Dealer  and  international  inquiries  invited 
Order  from  Communications  Bectronics  Inc.  today  and  save. 
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I  WX/VHF/CB Radios  I  ForTr^rtiwrrd^'recall 


Have  fun  and  use  our  CB,  shortwave  and  commercial 
keep  in  touch  with  the  world,  friends  and  family. 

Cobra  148GTL-A3  SS8  CfcVSPEClAL  „ ,_+«+„. ^ 

Maxon  HCB40WX  handheld  CS  with  10  weather  ch  .„, 

Davis  7440C5-A  Complete  weatherstation 

RELM  5MV4Q99W-A  40  wan  VHF  mobile  transceiver . 

Uniden  6RANTXL-ASSBC8  Mobile 

Sangean  ATS909-A  shortwave  receiver...,..,. «„ 

Sangean  ATS818CS- A  shortwave  receiver .„.„„. 

Sangean  ATS404-A  shortwave  receiver 


fMfOStO 

$114.95 
.569.95 
S4 19.95 
$349,95 
$124.95 
$229,95 
$199,95 
..$79.95 


1 


: 


USA-SCAN 


Communications  Electronics  inc. 

Emergency  Operations  Center 

e-mail:  cei@usascan.com 

www  iiiss  sea  n  ■  c  om 
PO  Box  1045,  Ann  Arbor,  Michigan  48106-1045  USA 
For  information  call  734^996-BB8B  or  FAX  734-663-3689 


QRK  .  .  . 


continued  from  page  I 

but  not  on  20  or  75  meters,  The  12-,  15-,  17-, 
and  30-meter  bands  either  did  not  exist  or  were 
not  yet  "authorized"  for  amateur  use.  Forty  meters 
was  a  CW-only  band  at  that  time. 

One  full  year  of  operation  on  CW  was  required 
before  taking  the  Class  A  exam,  which  Jim  passed 
in  order  to  receive  his  Class  A  ticket,  allowing  AM 
phone  operation  on  the  20  and  75  meter  bands. 
SSSC^Single-Sideband  Suppressed  Carrier  as  it 
was  called  then— was  only  used  by  experimental 
stations  and  didn't  come  along  for  hams  until  much 
later.  Still  later,  it  was  shortened  to  SSB. 


an  avocation  and  a  career  plus  a  whole  adult 

lifetime  of  enjoyment,  Who  could  ask  for  more?11 

Jim  was  employed  as  advertising  manager  for 

73  from  July  1980  until  December  1985  (later 
working  for  Popular  Communications  for  four  years 
before  retiring),  and  began  his  propagation  fore- 
cast column  m  1984,  succeeding  the  late  John 
Nelson.  At  the  time,  we  felt  that  we  would  find  no 
replacement  able  to  duplicate  Nelson's  incredible 
accuracy,  but  W1 XU  eventually  proved  us  wrong 
year  after  year. 

Jim  married  his  lovely  wife  Peg  in  1 953,  and  they 
have  two  children:  Linda  and  Jim  II.  No  matter  where 
they  lived,  in  New  Hampshire  or  Arizona  or  wherever, 


against  the  sky.  Jim  had  pilot's  eyes,  that's  for  sure. 
What  an  interesting  guy!" 

I  too  once  had  the  experience  of  flying  RC 
gliders  with  Jim. 

,:Go  ahead/1  he  said.  "Just  take  the  controls, 
keep  the  nose  up,  sniff  for  the  air." 

Like  Jeff,  I  could  barely  see  the  plane,  but  I 
did  manage  to  keep  it  aloft  for  a  minute  or  two. 

llGo  down  to  the  end  of  the  footbail  field,  there's 
an  embankment  there  and  we'll  get  some  lift." 
Jim  advised. 

That  I  did,  and  by  now  I  thought  f  could  see 
the  glider,  but  wasn't  sure.  Then  it  seemed  to  stop 
responding  to  my  commands,  Uh-oh,  I  thought. 


Then  Jim  took  the  controls,  and  got  the  craft  caught  up  in  some  gusts  or  shear  or  some  such 
He  then  (uncharacteristically)  managed  to  crash  it  onto  the  roof  of  a  warehouse.  "Not  to 
worry/'  he  said.  So  I  didn  %  We  eventually  retrieved  the  pieces,  but  I  was  in  the  process  of 
learning  that  the  unot  to  worry"  attitude  was  just  one  manifestation  of  Jim's  great  inner 

strength. 


^ 


As  his  many  QSLs  attest  Jim  operated  CW, 
AM,  and  SSB  telephony,  RTTY,  AMTOR,  and 
other  digital  modes,  and  also  explored  the  LF, 
HF,  and  VHF  bands.  His  favorites,  though,  as  he 
recently  told  me,  were  high-speed  CW  and  17m 
SSB.  Another  big  pastime  of  Jim'sh  his  secret  love1 
was  antenna  experimentation, 

During  the  Hurricane  Agnes  flood  o'f  1973, 
W1XU  operated  his  station  for  emergency  traffic, 
and  at  other  times  he  provided  phone  patches  for 
stations  at  sea;  during  the  Valdez.  Alaska,  earth- 
quake; and  for  an  isolated  arctic  ice  island  outpost 
station. 

As  Jim  once  said,  ;;Ham  radio  has  provided 


Jim  and  Peggy  were  known  not  just  as  gracious 
hosts,  but  also  as  warm  and  caring  human  beings. 
Their  house  and  activities  were  always  open  to 
friend  and  newcomer  alike,  all  of  whom  were  al- 
ways quickly  made  to  feel  right  at  home, 

One  other  love  of  Jim's  was  flying  radio-con- 
trolled gliders.  Jeff  DeTray  NK1Fr  former  73  assis- 
tant publisher,  recently  recalled;  1  visited  his  house 
in  Peterborough  a  couple  of  times  for  ham  radio 
activities,  and  !  joined  him  once  at  the  high  school 
to  watch  him  fly  radio-controlled  sailplanes.  At  one 
point,  he  handed  me  the  controls  and  told  me  to 
take  over,  I  couldn't  even  tell  which  way  the  aircraft 
was  pointed!  To  me,  it  was  just  a  teensy  spec 


Photo  A.  W1XU/7  doing  what  he  loved  best. 
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"Er  „,  Jim,  I  think  I  just  flew  it  out  of  range." 

"Not  to  worry/:  said  my  dauntless  advisor.  "We'll 
just  wait  for  it  to  blow  back/' 

Which  it  did,  amazingly.  Then  Jim  took  the  con- 
trols, and  got  the  craft  caught  up  in  some  gusts  or 
shear  or  some  such.  He  then  (uncharacteristically) 
managed  to  crash  it  onto  the  roof  of  a  warehouse, 

"Not  to  worry/' he  said.  So  I  didn't.  We  eventually 
retrieved  the  pieces,  but  I  was  in  the  process  of 
learning  that  the  "not  to  worry"  attitude  was  just  one 
manifestation  of  Jim's  great  inner  strength. 

Jim  died  of  cancer  without  painn  and  with  quite 
a  number  of  months  to  prepare.  He  just  felt  uncom- 
fortable all  over,  he  told  me.  Problem  was,  he  chuck- 
led, every  time  he  tried  to  describe  his  condition  to 
Peg,  she  kept  trying  to  tell  him  that  it  sounded  like 
he  was  pregnant.  They  were  like  that  together. 

He  was  very  happy  to  have  made  it  through  early 
June,  not  just  for  having  reached  his  73rd  birthday 
—  73  —  but  because  his  family  was  able  to  cel- 
ebrate his  son's  marriage  that  same  weekend, 
'There  was  a  lot  of  love  in  that  room "  Jim  was  happy 
to  report. 

Before  closing,  we  should  use  this  same  space 
to  celebrate  the  first  propagation  column  by  Jims 
successor  —  his  son,  Jim  II,  We  extend  a  warm 
welcome  to  Jim,  knowing  that  he  has  been  taught 
well.  He  lives  in  Arizona  during  the  winter,  and 
Juneau,  Alaska,  during  the  summer,  There  — 
guess  what?  —  he's  a  pilot  for  Wings  of  Alaska, 

While  he  was  sick,  I  gave  Jim  the  option  of  say- 
ing something  in  print  to  all  his  friends  the  world 
over,  regardless  of  whether  he  wanted  to  mention 
his  iflness,  I'll  leave  that  up  to  you,"  he  said.  "But  I 
hope  you  will  tell  them,  ail  of  them,  from  on  the  air 
and  off,  that  If s  been  a  joy,  and  that  I  never,  ever, 
will  forget  them," 

"Sounds  like  you're  at  peace/'  I  said. 

lLWho  wouldn't  be?"  Jim  laughed.  "I've  filed  my 
final  flight  plan  in  Gods  hands/1  —Jack Burnett 
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1.8-170  MHz  SWR  Analyzer 

Reads  complex  impedance  • . .  Super  easy-to-use 

New  MFJ-259B  reads  antenna  SWR  •  *  •  Complex  RF  Impedance:  Resistance(R)  and 
ReactanceQQ  or  Magnitude(Z)  and  Phase(degrees)  .  . ,  Coax  cable  loss(dB)  .  * .  Coax  cable 

length  and  Distance  to  fault . .  .  Return  Loss Reflection  Coefficient  —  Inductance .  . . 

Capacitance . . .  Battery  Voltage,  LCD  digital  readout . .  *  covers  L8-170  MHz « •  •  built-in 
frequency  counter , .  .  side-by-side  meters  .  . .  Ni-Cad  charger  circuit .  .  .  battery  saver . .  . 
low  battery  warning  # ,  .  smooth  reduction  drive  tuning  * . .  and  much  more! 

TnB  worlds  most  popular  SWR 
analyzer  just  got  incredibly  better 
and  gives  you  more  value  than  ever! 

MFJ -259 B  gives  you  a  complete  pic- 
ture of  your  antenna  s  performance*   You 
can  read  antenna  SWR  and  Complex 
Impedance  from  LS  to  170  MHz* 

You  can  read  Complex  Impedance 
as  series  resistance  and  reactance  (R+jX) 
or  as  magnitude  (Z)  and  phase  (degrees)* 

You  can  determine  velocity  factor, 
coax  cable  loss  in  dBf  length  of  coax  and 
distance  to  a  short  or  open  infect 

You  can  read  SWR*  return  loss  and 
reflection  coefficient  at  any  frequency 
simultaneously  at  a  single  glance. 

You  can  also  read  inductance  in  uH 
and  capacitance  in  pF  at  RF  frequencies* 

Large  easy-to-read  two  lute  LCD 
screen  and  side~by-side  meters  clearly 
display  your  information. 

It  has  built-in  frequency  counter*  Ni- 
Cad  charger  circuit,  battery  saver,  low 
battery  warning  and  smooth  reduction 
drive  tuning* 

Super  easy  to  use!  Just  set  the 
bandswitch  and  tune  the  dial  —just  like 
your  transceiver.  SWR  and  Complex 
Impedance  are  displayed  instantly!  \ 

Here's  what  you  can  do 

Find  your  antenna's  true  resonant  fre- 
quency. Trim  dipoles  and  verticals. 

Adjust  your  Yagi,  quad,  loop  and  other 
antennas,  change  antenna  spacing  and  height  and 
watch  SWR,  resistance  and  reactance  change 
instantly.  You'll  know  exactly  what  to  do  by 
simply  watching  the  display. 

Perfectly  tune  critical  HF  mobile  anten- 
nas in  seconds  for  super  DX  ~  without  sub- 
jecting your  transceiver  to  high  SWR; 

Measure  your  antenna *s  2:1  SWR  band- 
width on  one  band,  or  analyze  multiband  per- 
formance over  the  entire  spectrum  L8-170  MHz! 

Check  SWR  outside  the  ham  bands  with- 
out violating  FCC  rules. 

Take  the  guesswork  out  of  building  and 
adjusting  matching  networks  and  baluns. 

Accurately  measure  distance  to  a  short  or 
open  in  a  failed  coax.  Measure  length  of  a  roll 
of  coax,  coax  loss,  velocity  factor  an  dlmpedance. 

Measure  inductance  and  capacitance. 
Troubleshoot  and  measure  resonant  frequency 

and  approximate  Q  of  traps,  stubs,  transmission 

lines,  RF  chokes,  tuned  circuits  and  baluns. 

Adjust  your  antenna  tuner  for  a  perfect 
1 : 1  match  without  creating  QRJVL 

And  this  is  only  the  beginning!  The 
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Call  your  mfj-259b 

favorite  dealer  for    i 
your  best  price! 

MFJ-259B  is  a  complete  ham  radio  test  station 
including  —  frequency  counter,  RF  signal  gen- 
erator, SWrR  Analyzer™,  RF  Resistance  and 
Reactance  Analyzer,  Coax  Analyzer,  Capacitance 
and  Inductance'  Meter  and  much  more! 

Call  or  write  for  Free  Manual 

MFJ's  comprehensive  instruction  manual 
is  packed  with  useful  applications  —  all  ex- 
plained in  simple  language  you  can  understand. 

Take  it  anywhere 
Fully  portable,  take  it  anywhere  —  remote 
sites,  up  towers,  on  DX-peditions,  It  uses  10 
A  A  or  Ni-Cad  batteries  (not  included)  or  I  10 
VAC  with  MFJ-1315,  $14,95;  Its  rugged  all 
metal  cabinet  is  a  compact  4x2x63A  inches. 

How  good  is  the  MFJ-259B? 

MFJ  SWR  Analyzers™  work  so  good, 
many  antenna  manufacturers  use  them  in  their 
lab  and  on  the  production  line  -  saving  thou- 
sands of  dollars  in  instrumentation  costs! 
Used  worldwide  by  professionals  everywhere. 

More  MFJ  SWR  Analyzers?* 

MFJ-249B,  $229.95,   Like  MFJ-259B, 
but  reads  SWR,  true  impedance  magnitude  mid 


frequency  only  on  LCD.  No  meters, 

MFJ-209,  $139,95.  Like  MFJ-249B  but 

reads  SWR  only  on  meter  and  has  no  LCD  or 

frequency  counter, 

m         MFJ-219B,  S99,95,  UUF SWR 
Analyzer™  covers  420-450  MHz.   Jack  for 
external  frequency  counter,  772x2 'A  x2]A 
inches.  Use  two  9  volt  batteries  or  1 10 
VAC  with  MFJ-1312B,  S  12.95,  Free  *NT 
to  SO-239  adapter. 

SWR  Asmtyxer  Accessories 

Dip  Meter  Adapter 

MFJ-66,  $19.95.  Plug  a  dip 
meter  coupling  coil  into  your  MFJ 
SWR  Analyzer™  and  turn  it  into  a 
sensitive  and  accurate  bandswitched 
dip  meter.   Save  time  and  take  the 
guesswork  out  of  winding  coils  and 
determining  resonant  frequency  of  tuned  cir- 
cuits and  Q  of  coils.  Set  of  two  coils  cover 
1 .8-170  MHz  depending  on  your  SWR  Analyzer™. 

Genuine  MFJ  Carrying  Case 

MFJ-29C,  $24.95.  Tote 
your  MFJ-259B  anywhere  with 
this  genuine  MFJ  custom  carrying 
case.  Has  back  pocket  with  secu- 
rity cover  for  carrying  dip  coils, 
adaptors  and  accessories. 

Made  of  special  foam-filled 
fabric,  the  MFJ-29C  cushions 
blows,  deflects  scrapes,  and  pro- 
tects knobs,  meters  and  displays  from  harm. 

Wear  it  around  your  waist,  over  your 
shoulder,  or  clip  it  onto  the  tower  while  you 
work  -  the  fully-adjustable  webbed-fabric  car- 
rying strap  has  snap  hooks  on  both  ends. 

Has  clear  protective  window  for  frequen- 
cy display  and  cutouts  for  knobs  and  connec- 
tors so  you  can  use  your  MFJ  SWR  Analyzer™ 
without  taking  il  out  of  your  case.  Look  for 
the  MFJ  logo  for  genuine  authenticity! 

MFJ-99,  $54.85.  Accessory  Package  for 
MFJ-259/B/249/B/209.  Includes  genuine 
MFJ-29C  carrying  case,  MFJ-66  dip  meter 
adapter,  MFJ-1315  1 10  VAC  adapter.  Save  $5! 

Tunable  Measurement  Filter™ 
MFJ-731,  $89.95.  Exclusive  MFJ 
tunable  RF  filter  allows  accurate  SWR 
and  impedance  measurements  1 .8  to  30 
MHz  in  presence  of  strong  RF  fields. 
Has  virtually  no  effect  on  measure- 
ments. Works  with  all  SWR  Analyzers. 

MFJ  No  Matter  Wliat™  warranty 

MFJ  will  repair  or  replace  (at  our  option) 
your  MFJ  SWR  Analyzer™  for  one  full  year. 


Free  MFJ  Catalog 

Nearest  Dealer .  . .  800-647-1800 


MFJ  2  Meter  FM  Signal f Analyzer™ 


MFJ-224 

$159 

Measure  signal  strength         transmitters,  tune  transmitters  and  filters.  Plug  in 
over  60  dB  range,  check  ana  set  FM  devi- 


at  ion,  measure  antenna  gain,  beam  width, 
front-to -back  ratio,  sidelobes.  feed  line  loss 
in  dB.  Plat  field  strength  patterns,  posi- 
tion antennas,  measure  preamp  gain, 
detect  feedlinc  faults,  track  down  hidden 


au 


no  distortion,  noise  and  instantaneous  peak  devi- 


scope  to  analyze  modulation  wave  forms,  measure 

die 
ation.    Covers  143,5  to  148.5  MHz,  Headphone 
jack,  battery  check  function.  Uses  9V  battery. 

4x2:Ax6Vj  in. 


sp< 
adr 


http:/hvww.  mjjenterprises.  com 

•  1  Year  No  Matter  Whaim  warranty  ■  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ 

H  HHMFJ  ENTERPRISES,  INC, 

Box  494,  Miss.  State,  MS  39762 
(662)  323-5869;  &-4.-30  cst,  Mon.-Fri, 
FAX:  (662)  323-6551;  Add  s/h 
Tech  Help:  (662)  323-0549 

m  subject  to  change .  (c)  2000  MFJ  Enterprises, 


Prices  and  spc-cifiCHUWf 


Inc. 


More  hams  use  MFJ  SWR  Analyzers™  than  any  others  in  the  world! 


Newer  shy  die 

continued  from  page  4 

25  million  teachers.  Plus  around 
2.5  million  adminisirators. 
Now  what  can  our  businesses 
do  to  assimilate  five  million 
poorly  educated,  often  unmo- 
tivated workers  if  we  elimi- 
nate the  need  for  icachcrs 
almost  entirely? 

With  the  average  K-12 
school  costing  us  about  $6,000 
per  student,  and  there  being 
four  terms  a  year,  that's 
$1,500  per  term.  Lets  see, 
we  have  a  five  hour  school 
day,  so  they're  taking  a  maxi- 
mum of  five  subjects  per 
term,  That's  $300  per  subject. 

Now  let's  suppose  that  we 
replace  the  teacher  with  a 
DVD  using  Hollywood  pro- 
duction techniques,  star  per- 
formers, top-notch  script  writ- 
ers, and  statc-nl -I he-art  graph- 
ics, making  every  subject  so 
much  fun  that  kids  will  be 
excited  about  learning  Like 
movie  DVDs,  the  studio  could 
make  a  good  profit  selling 
them  for  S30.  and  that  would 
include  plenty  of  promotion 
and  advertising  in  the  budget. 


Thai's  10%  the  cost  of  teach- 
ers who  often  don't  know  the 
subject  they're  teaching,  and 
who  most  I  v  have  to  depend 
on  the  students  reading  the 
textbook. 

You  can  see  where  a  90% 
cost  reduction  would  be  easy. 
Maybe  more  like  95%,  when 
i here's  good,  solid  competition 
from  several  producers. 

In  addition  to  covering  ev- 
erything that  our  schools  are 
supposed  to  be  teaching,  there 
will  be  a  market  for  courses 
that  should  be  taught,  plus 
others  that  kids  will  want  to 
learn  about.  And  these  courses, 
or  programs,  wilt  cover  high 
school  college,  graduate  mate- 
rial, plus  business  courses, 

Working  parent  families  \s  ill 
need  schools  like  Sudbury 
Valley  as  haby-silters  while 
they're  working. 

Kids,  when  not  dumbed 
down  by  our  present  school 
system,  have  an  incredible 
thirst  to  learn.  We  just  need  to 
pave  the  way  for  them. 

Bore  Promo 

The  Bore  and  Gush  cam- 


paigns are  in  full  swing.  1  did 
enjo\  the  Clinton-Bore  orga- 
nizing of  the  Million  Mom 
March  against  suns.  This  was 
organized  by  Donna  Thomas. 
a  CBS  publicist  who  works 
for  David  Letterman,  and  is 
Hillary's  closest  friend,  politi- 
cal strategist,  and.  frequently, 
attorney  of  record  —  like  dur- 
ing the  Whitewater  scandal. 
She  also  helped  scare  off  llic 
women  in  Arkansas  who  might 
sue  or  squeal  on  Clinton. 

Children  and  guns.  Great 
political  issue,  and  never  mind 
that  children's  deaths  by  guns 
have  gone  down  30%  in  the 
last  decade.  The  Clinton  (Bore) 
administration  claims  that  13 
children  die  every  day  from 
guns.  They  don't  mention 
that  fewer  than  3%  are  chil- 
dren under  1 0.  and  that  70% 
are  teenagers  killed  in  gang 
tights. 

It's  all  just  the  usual  media 
hype  foofaraw.  I  hope  you 
didn't  get  suckered  into  taking 
it  seriously. 

More  Bore 

Our  choice  of  Bore  or  Gush 


this  year  is?  to  me,  a  clear 
demonstration  of  how  far 
we've  let  our  politicians  mess 
up  our  country.  Please  don't 
try  to  tell  me  that  these  two 
turkeys  are  the  very  best  po- 
tential presidential  candidates 
we  have. 

We're  grumbling  about  the 
high  gas  prices,  right?  So  we 
have  Bore,  in  his  Earth  in  the 
Balance  book,  advocating 
higher  fuel  prices.  And  we 
have  Gush,  the  oil  man.  smil- 
ing broadly  as  the  gas  pumps 
ding  away  our  bucks. 

What  we  don't  have  is  any 
constituency  for  the  public  in- 
vestigating the  situation  and 
exposing  what's  really  going 
on.  The  one  thing  we  do 
know  for  sure  —  we're  not 
being  told  the  truth.  Truth  and 
government  just  don't  seem 
comfortable  together. 

I  don't  know  how  many 
gigabucks  of  our  taxes  arc  go- 
ing  into  the  Energy  Depart- 
ment black  hole,  but  we  might 
all  be  able  to  have  an  extra  va- 
cation if  its  panjandrums  and 

Continued  on  page  61 


ELMERS  •  VE's  •  INSTRUCTORS  •  CLUB  GREETERS 

Become  A 

HAM  AMBASSADOR 

The  ham  industry  wants  to  support  your  efforts  for  ham  radio  growth  with  free  instructor  materials. 


Wall  Maps  •  Log  Books  ■  Band  Plan  Charts 
•  Frequency  Charts  •  Grid  Square  Guides 


Discounts  on  Licensing  Materials 


•  Equipment  Discount  Program 
•  Gift  Certificates 

To  request  a  detailed  Ham  Ambassador  Introductory 

package,  write  to: 

Gordon  West  do  73  Magazine  70  Hancock  Rd., 

Peterborough,  NH  03458.  E-mail  design73@aoI.com 
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HIGH  QUALITY  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


FM  EXCITERS: 

Rated  for  continuous  duty.  2W  continuous  duty  output. 

T301  Synthesized  VHF  Exciter  for  various  bands 
1 39- 1 74MHz.  2 1 6-226  MHz    Dip  switch  freq  setting , 

*  Kit  (rum  cmwjs  w*»yj     $1(39    (TCXO  option  $40) 

*  VWeoVtesled,  tnd  TCXCL.$189 

T304  Synthesized  UKF  Exciter: 
various  bands  400-470  MHz. 

•    Kit  {•HO-4S0  torn  band  on*y} 

met  TCXO     $149 

*  Wired/tested    $189 
CRYSTAL  CONTROLLED: 
-  TA51:  fof6Mb2M,220MHz  . 
.  TA451:  for  420^475  MHz 


R121  AVIATION  RECEIVER 


kit  $99,  w/t  $169 
kit  $99,  w/t  $169 


TA901:  for  902-928  MHz,  (O.SWout) wft$169 


VHF  &  UHF  POWER  AMPLIFIERS. 

Output  levete  from  10W  to  100W Starting  at  $99 

FM  RECEIVERS: 

Very  sensitive  -  0.2uV. 

Superb  selectivity,  >100  dB  down  at  ±12  kHz.  best 

available  anywhere,  flutter-proof  squelch. 

R301  Synthesized  VHF  Receiver:  various  bands 
139-174MHZ,  216-226  MHz. 

•  Kit  {tam  t»nd*  ontrf .  only  $139     (TCXO  option  $40) 

•  Wired/tested     $209 
(includes  TCXO) 

R3Q4  Synthesized  UHF  Receiver 

various  bands  400-470MHz 

*    Kit  {UO-450  ham  band  only) 

inci  TCXO    $179 

•  Wired/tested    $209 

CRYSTAL  CONTROLLED: 

•  R100  RCVR.  For  46-54,  72-76,  140-175.  or  21&-225 
MHz ^  kit  $129*  w/t  $189 

•  R144  RCVR,      Like    R100,   for  2M,   with    helical 
resonator  in  front  end kit  $159,  w/t  $219 

•  R451  RCVR,  for  420-475  MHz.     Similar  to  R100 

above -kit  $129,  w/t  $1&9 

-  R901  RCVRf  902-92SMHz  kit  $159,  w/t  $219 


Exciting  new  AM 

receiver  for  the 

118-137  MHz  aircraft  band 

•  Ideal  for  monitoring  at  small  airports. 

•  Allows  pilot  control  of  runway  lighting 

•  High-quality  ELT  monitor  to  detect  and  locate 
downed  aircraft, 

•  Dip  switch  frequency  selection, 

•  Superior  sensitivity  and  selectivity. 

R121  Receiver  module  wired/tested $209 

R121  Receiver  in  Afl7  cabinet .....«..-. $299 


LOW  W0ISE  RECEIVER  PREAMPS 


LNY-(  )  ECONOMY  PREAMP      only 

$29M4t 

•  Miniature  MOSFET  Preamp. 

•  Low  noise  figure. 

•  Available  for  various  bands 
from  28  to  450  MHz. 

LNP~{  )  PRESELECTOR  0Nt_Y$39/w&t 

•  Eliminate  intermod I 

•  Low  noise  preamp 

•  Sharp  3-section  filter 

•  Available  tor  bands 
from  137  to  170  MHz 


LNG-(  )  GaAs  FET 
PREAMP 

STILL  ONLY  $59,  wired/tested 

Available  for  28-30,  46-56,  137-152, 
152-172.  210-230,  40G-470,  and  800-960  MHz  bands. 


SUBAUDIBLE  TONE  ENCODER/DECODER         WEATHER  FAX  RECEIVER 


■m 


/.ft  M 


Access  all  your  favorite 
closed  repeaters! 

•  Encodes  all  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection 

•  Decoder  can  be  used  to  mute  receive  audio  and  is 
optimized  for  tnsiallalion  in  repeated  to  provide  closed 
access    High  pass  filler  gels  nd  of  annoying  revr  buzz. 

•  TD-S  CTCSS  encoder/Decoder  Kit .,.. now  onty  $81 

•  TP~5  CTCSS  Encoder/Decoder  Wired/tested. ,...$59 


TRANSMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  thousands  on 

new  transceivers  for  each  band  I 

•  Convert  vhf  and  uhf  signals 
to  &  from  10M, 

<  Even  if  you  don't  have  a  10M  rig.  you  can  pick  up 
very  good  used  smtrs  &  revrs  for  next  to  nothing 

»  Receiving  converters  {shown  above)  available  for 
various  segments  of  6M.  2Mr  220,  and  432  MHz. 

*  Rcvg  Conv  Kits  from  $49,  wired/tested  unHs  only  $99. 


Join  the  fun.  Get  striking 
Images  directly  from  the 
weather  satellites! 

A  very  sensitive  wideband  fm 
receiver  optimized  for  NO  A  A 
AFT  &  Russian  Meteor  weather  fan  on  the  137MHz  band 

Covers  all  5  satellite  channels  Scanner  circuit  &  recorder 
control  allow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  while  away  from  home 

See  product  review  with  actual  satellite  pictures  bi  June 
1999  QST.  along  with  info  on  software  and  antennas. 

•  R139  Receiver  Kit  less  case  ... . ™- $159 

■  R139  Receiver  Kit  wrth  case  and  AC  power  adapter  $189 

•  R139  Receiver  wft  in  case  wrth  AC  power  adapter  ..$239 

•  Internal  PC  Demodulator  Board  &  Imaging  Software  $289 
«  Turnstile  Antenna  .— ^. $135 

■  Weather  Satellite  Handbook  *ww„^„w, $20 


WWV  RECEIVER 


Transmitting  converters  for 
2M,  432  MHz. 

Kits  only  $89  vhf  or  $99  uhf. 
Power  amplifiers  up  to  SOW, 


Get  time  &  frequency  checks 

without  buying  muWband  hf 

rcvrH  Hear  solar  activity  reports 

affecting  radio  propagation. 

Very  sensitive  and  selective 

crystal  controlled  superhet.  dedicated  to  listening  to  WWV 

on  10  MHz.    Performance  rivats  the  most  expensive  revrs 

*  RWWV  Rcvr  kit,  PCBonly $59 

*  RWWV  Rcvr  kit  wilh  cabth  apkr,  &  Wdc  adapter $89 

*  RWWV  Rcvr  w/t  in  cabl  wilh  spkr  &  adapter  ....     « $129 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full 
autopatch  and  many  versatile  dtmf  remote 

control  features  at  less  than  you  might  pay  for 
a  bare  bones  repeater  or  controller  alone! 


•  kit  stittonty  $1095 

•  factory  assembled  still  only  $1295 

50-54.  143-174.  213-233.  420-475  MHz 

■    fCC  type  accipitd  Tor  cainmeftiei  serves  in  ISO  &  450  Wfriz  bands 

Digital  Voice  Recorder  Option.  Allows  message  up 
to  20  sec  to  be  remotely  recorded  off  the  air  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id.  or  both.  Great  for  making  club 
announcements!  only  $100 

REP-200C  Economy  Repeater.  Real-voice  ID.  no 
dtmf  or  autopatch ....  Kit  only  S79St  wit  $1195 

REP -200 N  Repeater.  Without  controfler  so  you  can 
use  your  own ..Kit  only  $695,  wJtt  $995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamfronics  has  the  world's  most 
complete  line  of  modules  for 
making  repeaters,  in  addition  to 
exciters,  pa's,  and  receivers,  we 
offer  the  following  controllers. 

GOR-3.  Inexpensive,  flexible  COR  modute  wrth  timers, 
courtesy  beep,  audio  mixer     ,. only  $49/kft>  $79  w/t 

CWID>2.    E prom-controlled  iD'er only  $54flcfl,  $79  w/t 

DVR-1.  Record  your  own  voice  up  to  20  sec  For  voice 
id  oi  playing  club  announcements $59/kit,  $99  w/t 

COR-4,  Complete  COR  and  CW1D  all  on  one  board  ID 
In  eprom,  Low  power  CMOS only  $99/klt,  $149  w/t 

COR-6,  COR  with  real- voice  id.  Low  power  CMOS,  non- 
volatile memory Kit  only  $99,  w/t  only  $149 

COR -5.  uP  controller  with  autopatch,  reverse  ap,  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-2O0  Repealer „. $379  wft 

AP*3.  Repeater  autopatch,  reverse  autopatch,  phone  line 
remote  control    Use  with  TD-2 . „„, kit  $89 

TO-2.  Four-digrt  DTMF  decoderfcontroller,  Five  latching 
on -off  functions,  toll  call  restrictar.  kit  $79,  w/t  $129 

TO-4.  DTMF  controller  as  above  except  one  on-off 
function  and  no  toll  call  re  stridor w/t  SS9 


WEATHER  ALERT  RECEIVER 


0 


_     © 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitor  critical  NOAA  weather 
broadcasts*  Good  reception 
even  at  distances  of  70  mites  or 
more  wrth  suitable  antenna.  No 
comparison  with  ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
un muting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tune  is  broadcast.  Crystal 
control  fed  tor  accuracy;  all  7  channels  (162.40  to  162,55} 

Buy  just  the  receiver  pco  module  in  kit  form  cr  buy  the  kit 
with  an  attractive  metaf  cabinet,  AC  power  adapter,  and 
built-in  speaker    Also  available  factory  wired  rimi  letted 

RWX  Rcvr  kit,  PCB  only ,..„.... $79 

RWX  Rcvr  kit  with  cabinet,  speaker,  &  AC  adapter  $99 

RWX  Rcvr  wired/tested  in  cabinet  with  speaker  &  adapter  .       $139 


Buy  at  low,  factory-direct  net  prices  and  save! 

For  complete  info,  call  or  write  for  complete  catalog. 

Order  by  mail*  email*  or  phone  19-12,  1  s  eastern  umei. 

Min.  $6  S&H  charge  for  r  lb.  pkis  add'*  weight  &  insurance. 

Use  Visa,  MC,  Discover,  check,  or  UPS  COD. 


See  SPECIAL  OFFERS  and  view 


complete  catalog  on  our  web  site: 

www.hamtronicsxorn 

email:  jv@hamtronicsxom 


Our  3B',n  Year 


ronics,  mc 


85-D  Maul  Rd;  Hilton  NY  14468-9535 
Phone/fax:  7f 6-392-9430 


R.W.L.  Limebear  G3RWL 

60  Willow  Rd. 

Enfield 

EN1  3NQ  United  Kingdom 


With  Fingers  Crossed 


The  latest  on  Phase  3-D, 


With  a  bit  of  luck  and  a  trailing  wind,  this  month  should  see  the  long-awaited  launch  of 
amateur  radio's  newest  satellite  on  an  Ahane-5  rocket  Here,  Richard  Limebear  G3RWL, 
FBIS  [that's  Fellow  of  the  British  Interplanetary'  Society  —  ed  /,  tells  all  about  the  Phase  3-D 
a  ma  te  ur  radio  sa  teilite. 


he    new   spacecraft,   currently 
known  as  Phase  3-D,  will  re- 

ceive  the  next  OSCAR  number 

in  the  series  once  it  achieves  orbit  and 
is  proved  to  be  working.  Watch  the 
amateur  radio  media  for  an  announce- 
ment of  the  launch;  useful  places  to 
watch  would  be  73  and  Radio  Today; 
or,  for  faster  news,  the  RSGB  and 
AMSAT  Web  sites  at  [www.rsgb.org] 
and  [www.amsat.org  J;  news  on  the 
packet  radio  network:  AMSAT  nets; 
etc.  This  article  will  try  to  tell  you 
what  to  expect  from  amateur  radio's 
newest  venture.  For  in-depth  informa- 
tion about  using  amateur  radio  satellites. 
the  reader  is  referred  to  the  Satellite 
chapter  in  the  latest  Radio  Communi- 
cation Handbook/  but  I'll  try  to  keep 
the  use  of  jargon  to  a  minimum. 

The  foremost  thing  to  be  aware  of  is 
that  it  won't  be  available  for  everyone 
to  use  immediately  after  launch.  Once 
orbit  is  achieved,  it  will  then  he  up  to 
the  command  stations  to  check  it  out. 
and  then  they'll  make  some  changes  to 

Reproduced  from  the  August  1 999  issue 
of  Radio  Today,  with  permission  of  the 
copyright  holder,  the  Radio  Society  of 
Great  Britain, 
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the  orbit  before  we,  the  users,  are  let 
loose  on  it;  this  will  take  a  few  months. 

The  Ariane-5  (light  puts  us  into  what 
is  known  as  a  Geostationary  Transfer 
Orbit;  this  elliptical  orbit  has  its  peri- 
gee (the  lowest  part  of  the  orbit)  at 
about  590  km,  apogee  (the  highest  pan 
of  the  orbit)  at  ahoul  39,000  km,  and 
an  inclination  of  only  about  10°.  Phase 
3-D*s  ultimate  orbit  is  different  from 
this,  so?  once  we  are  delivered  into 
space,  its  up  to  us  to  move  into  an- 
other orbit  plane.  Phase  3-D  (commonly 
called  P3D)  carries  its  own  propulsion 
in  order  to  make  the  changes  —  but 
these  will  not  happen  fast. 

The  orbit-change  philosophy  has 
changed  from  the  previously  expected 
scenario,  whereby  P3D  would  fire  the 
main  engine  a  couple  of  times  and  then 
drift  for  a  year  or  two  before  a  final  fir- 
ing. This  is  due  to  Viktor  Kudielka 
QEIVKW,  who  made  a  very  detailed 
mathematical  analysis  of  orbital  condi- 
tions for  the  best  way  to  reach  the  final 
orbit.  The  good  news  is  that  we  will 
reach  the  final  stable  orbit  after  about 
10  months,  instead  ^f  two  years  as 
previously  expected. 

After  launch,  the  ARCJET  motor 
will  be  used  for  about  270  days  to  raise 
the  apogee  up  to  somewhere  between 


60,000  and  75,000  km,  and  we  will 
then  let  the  orbit  drift  while  natural 
forces  take  effect  and  change  the  Argu- 
ment of  Perigee.  Within  this  period, 
there  will  be  at  least  120  days  of  tran- 
sponder operation  for  the  users,  per- 
haps more,  depending  on  how  long  the 
batteries  take  to  recharge  after  the 
ARCJET  burns. 

Another  month  will  then  be  needed  for 
various  maneuvers  usins  the  main  400N 
motor,  i.e.,  raising  inclination  to  63,4° 
and  reducing  the  apogee  height  for  a  I6h 
orbit,  fine  tuning  of  the  orbit,  etc.  Then 
the  spin  will  be  stopped  and  P3D  turned 
into  three-axis  orientation,  followed  by 
deployment  of  the  solar  arrays. 


Photo  A.  PJD  patch. 


The  above,  in  particular  the  75,000  km 
apogee,  may  sound  strange  to  some 
people,  but  it's  only  temporary  and  is 
needed  for  the  best  efficiency  of  ihe 
maneuvers  to  reach  the  stable  final  orbit. 

The  final  orbit  will  be  tuned  to  syn- 
chronize the  period  of  the  orbit  with 
the  length  of  the  day,  and  result  in  the 
satellite  making  exactly  three  orbits  in 
two  days.  Every  second  day  the  satel- 
lite is  intended  to  be  in  the  same  pari  of 
the  sky,  in  order  to  make  die  tracking 
easier 

The  theory  goes  like  this:  The  aver- 
age satellite  user  spends  eight  hours 
per  day  working,  eight  hours  sleeping, 
and  eisht  hours  in  leisure  activities. 

mm 

ConvenienUy.  the  areas  of  the  world  with 
the  most  amateur  radio  operators  (Eu- 
rope, America,  and  Asia)  are  separated 
by  about  eight  hours  in  terms  of  time 
zones  (or  120°  of  latitude). 

So  AMSAT  will  be  aiming  for  a  final 
orbit  that  puts  P3D  into  peoples'  skies 
at  the  lime  when  they  will  he  at  leisure. 
With  this  orbit,  depending  on  when 
you  look,  it  will  be  possible  to  work  al- 
most the  whole  world  (with  the  excep- 
tion of  a  small  circle  around  the 
antipodal  point),  but  you  can  work  ev- 
erywhere else  if  you  pick  the  right 
time. 

Now,  what  do  we  have  to  do  to  make 
QSOs?  Do  we  need  several  kilowatts 
and  a  90-ft.  dish  in  the  garden?  No.  We 
shouldn't  expect  to  work  P3D  with  a 
handheld,  but  50  W  and  small  beams. 
preferably  with  a  receive  preamplifier, 
should  be  OK  most  of  the  time  —  it  is 
designed  for  the  average  user,  not  the 
kilowatt  gang.  But  P3D  has  a  lot  of  mi- 
crowave equipment  aboard  and,  while 
traditional  2m  and  70cm  users  will  be 
catered  for,  we  expect  to  make  much 
more  usage  of  the  higher  bands  up  to 
24  GHz.  There  has  never  been  so  much 
equipment  available  for  easy  use  of 
microwaves  —  check  it  out  I'm  mainly 
a  CW  operator  with  an  HF  background 
and  scared  of  the  higher  technology  . . . 
but  even  I  am  planning  to  use  1260  and 
2400  MHz! 

Tracking 

First  of  all  we  need  to  know  about 
P3Ds  orbit,  the  main  questions  being, 

"Where  do  I  point  my  antenna,  and 
when?" 
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Photo  B.  Line  ({rawing  afP3D. 


Satellites  move, 
so  if  we  want  to 
use  them  we  need 
to  know  where  to 
point  the  beams 
...  and  when.  Or- 
bital data  (called 
Keplerian  ele- 
ments or  more 
commonly  Keplers)  is  published  and 
used  by  computer  software  thai  is 
readily  available  from  various  sources, 
including  the  various  AMSAT  organi- 
zations. This  certainly  takes  the  slog 
out  of  predicting  where  the  satellite 
will  be  at  anv  given  time. 

Once  P3D's  final  orbit  has  been 
achieved,  it  should  be  theoretically 
possible  to  nail  a  beam  into  one  posi- 
tion and  see  the  same  satellite  window 
every  second  day  for  several  hours. 

In  the  meantime.  however,  and  for 
the  greatest  DX  opportunities,  we  need 
to  move  the  beam  around.  But  satellite 
signals  don't  just  come  from  out  on  the 
horizon.  P3D  will  sometimes  be  over- 
head so  it  is  beneficial  to  be  able  to 
point  the  antennas  upwards  to  varying 
extents  (the  jar- 
gon phrase  is  in 
elevation)  as  well 
as  use  the  tradi- 
tional compass  ( o/- 
imuth)  directions. 
Without  some 
means  of  eleva- 
tion^ there  will  be 
times  when  P3D 
is  out  of  an  ordi- 
nary antenna's 
beamwidth. 

However,  the 
best  DX  will  of- 
ten occur  with 
the  beam  point* 
ing  within  10°  of 
the  horizon,  so 
don't  let  the  lack 
of  upward-point- 
ing put  you  off; 
you  can  always 
add  it  later  if  the 
hug  really  biles. 

Equipment 

Simple  beams, 
medium  power, 
and  a  fairly  sen- 
sitive receive  setup 
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are  the  order  of  the  day.  Transmitters 
on  2m  and  70cm  will  need  lo  put  about 
50  W  into  ihe  antenna  system.  But 
P3D  has  microwave  equipment  as 
well;  here,  lower  powers  combined 
with  higher  gain  antennas  will  be  us- 
able. The  bottom  line  will  generally  be 
that  50  lo  100  W  ERR  once  antenna 
gain  and  feeder  loss  has  been  taken 
into  account,  is  what's  required. 

Antennas  need  not  be  gigantic,  but 
don't  expect  too  much  from  ground 
planes.  A  minimum  requirement  for  ev- 
eryday use  would  be  roughly  six  ele~ 
ments  on  2m  and  1 0  elements  on  70cm. 
Of  course,  on  the  higher  bands  we  can 
get  quite  a  lot  of  gain  from  fairly  small 

Continued  on  page  12 


Photo  C\  Oar  baby  is  nearly  finished  Peter  Giilzow  DB20S  (left) 
and  Werner  Haas  DJ5KQ  in  the  labs  at  Orlando.  (G3RUH  photo) 
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Uplink  Frequencies 

Band 

Band 
Letter 

Di  glial  Pass  band  (MHz) 

Analog  Passband  (MHz) 

15m 

none 

21.210-21.250 

12m 

none 

24920-24,960                         I 

Em 

V 

145.600-145.840 

145.640-1 45.990                       I 

70cm 

u 

435,300-435,550 

435.550-435.800 

2Zcm(i) 

L 

1268.000-1569.250 

1269,250-1269,500 

23cm(2) 

L 

1 268,075-  T26S  325 

1266.325-1268575 

130^1) 

S 

2400.100-2400  350 

2400.350-2400.600 

I3em<2l 

s 

2446.200-2446  450 

2446  450-2446.700 

6c*ti 

c 

5666.300-5666.550                      i 

566S550-5668  800 

Downlink  Frequencies 

2m 

V 

same  as  analog 

145.800-145,990 

70cm 

u 

435,900-436.200 

435.475-435.726 

13cm(1) 

s 

|                       2400.650-2400.9SO 

2400.225-2400.475 

13cmi2) 

s 

2401.650-2401950 

2401  225-2401475 

3cm 

X 

10451450-10451,750 

10451  025-10451,275 

1,Scm 

KB 

2404B.450-24048 .  750 

24048.025-24048.275 

All  recetvefs  are  inverting  Telemetry  beacons  are  foe  command  purposes  and  are  modulated  in  400  bit-s  BPSK,  AMSAT 

iormat. 

Telemetry  Geacons  (IHU) 

Band 

General 

Beacon 

(GB)(MHz) 

Middle  Beacon  (MB)  (MHz) 

Engineering  Beacon  <EB)  (MHz) 

2m 

none 

145,860 

none 

70cm 

435.450 

435.600 

435.850 

13cm(1) 

2400200 

2400.350 

2400.600 

I3cm(2> 

2401^00 

2401.350 

2401.600 

3cm 

10451000 

10451  150 

10451.400 

1.5cm 

24046  000 

24046.150 

24048.400 

Middle  Beacon  1MB! 

IHU-2  OFF:  MB  cames  normal  IHIM  400  PSK  telemetry. 

IHU-2  ON:  MB  carries  IHU-2  400  PSK  telemetry  Howevet,  IHU-2  can  also  monitor  the  IHLM  telemetry  sueam.  and 

relransmil  thai  il  required. 

- 

Photo  D.  Three  apogees;  over  Atlantic,  Europe,  and  Pacific  This  is  what  P3D  will  be  able  to  see  from  the  top  of  its  orbit.  These  images 
are  screen-grabs  from  the  AMSAT  tracking  program  InstantTracL 

With  Fingers  Crossed 

continued  from  page  1 1 

dish  antennas,  so  there  will  be  no  need 
to  fill  the  garden  with  aluminum. 

Reception  is  the  most  critical  part  of 
working  any  satellite.  P3D  carries  beams 
and  dishes,  but  there  will  be  limes  when 
they  aren't  pointing  directly  at  us.  A 
receive  preamplifier,  while  not  manda- 
tory, could  make  the  difference  between 
working  the  satellite  and  hearing  noth- 
ing. Penny  for  penny,  the  best  invest- 
ment in  any  satellite  station  is  in 
reducing  feedline  losses  and  improv- 
ing reception.  Don't  expect  the  signals 
to  push  the  S- meter  off  the  scale;  the 
usual  target  is  to  get  the  beacon  at 
about  $6. 

Recommended  operating  modes  for 
the  analog  parts  of  P3D  are  CW  and 
SSB  —  FM  is  not  very  friendly  to  the 
onboard  power  budget,  so  please  do 
not  use  this  mode  on  P3D. 

Operation* 

Satellite  operation  is  generally  full 
duplex;  we  listen  to  our  own  signals 
coming  back  from  space,  and  this  is  fa- 
cilitated by  bavins  the  transmit  and  re* 
ceivc  links  (called  uplink  and  downlink) 
on  different  frequency  bands.  Table  1 
shows  P3D\s  uplink  and  downlink  fre- 
quencies, Note,  though,  thai  not  all  the 
transmitters  and  receivers  will  be 
switched  through  all  of  the  time.  Apart 
from  the  problem  of  transmitting  and 
receiving  on  the  same  band,  which  will 
desensitize  the  receiver  the  available 
power  is  not  sufficient  to  have  every- 
thing switched  on  at  once,  so  opera- 
tions will  run  to  a  timetable.  Fig.  1 

Table  L  P3D'$  uplink  and  downlink  frequencies,  telemetry  beacons,  shows  the  matrix  control  screen, 
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Fig,  L  Band-switching  matrix  controller:  (DB20S  image) 


Once  P3D  has  been  tested  in  orbit, 
the  spacecraft  will  be  loaded  with  a 
schedule  telling  it  which  matrix  con- 
nections to  make.  These  will  often  de- 
pend on  several  factors.  For  instance, 
the  use  of  microwaves  during  perigee 
passes  will  result  in  a  high  value  of 
Doppler  shift  (a  constant  rapid  change 
of  frequency),  so  these  bands  will  usu- 
ally only  be  operational  around  apo- 
gee, where  the  Doppler  shift  is  much 
reduced.  Another  factor  can  be  the 
availability  of  electrical  power;  if  P3D 
goes  into  eclipse,  then  we  don't  want 
to  flatten  the  batteries,  etc.  The  time- 
table will  be  relative  to  orbit  position 
(sometimes  called  phase). 

The  combination  of  a  receiver  on 
one  band  feeding  a  transmitter  on  an- 
other band  is  generally  called  a  tran- 
sponder, and  particular  connections 
are  called  modes.  Since  P3D  does  not 
carry  transponders,  merely  separate  re- 
ceivers and  transmitters  which  can  be 
interconnected,  the  existing  mode  class i- 
ticalion  (mode  A,  mode  J,  etc.)  will 
cease  and  will  be  replaced  by  a  desig- 
nation of  interconnection  according  to 
band. 

So,  a  435  MHz  receiver  connected 
to  a  145  MHz  transmitter  (which  was 
"mode  B")  will  be  called  mode  UV, 
and  a  1 .2  GHz  receiver  connected  to  a 
24   GHz  transmitter  will   be   called 


^LJ-*I  mode  LS+  etc. 
The  first  letters) 
denote(s)  the  up- 
link. The  old  no- 
menclature had  to 
be  changed  be- 
cause there  are  so 
many  combinations 
possible  with  P3DTs 
connection  matrix, 
including  muliiple 
receivers  connec- 
ted to  multiple 
transmitters.  See 
Table  2. 

Digital  modes 

As  well  as  the 
traditional  (analog) 
links,  P3D  will 
cany  equipment  for 
the  digital  modes, 
including  a  device  called  "Rudak/* 
RUDAK  stands  for  Regenerative 
Umsetzer  filer  Digitale  Amateur 
Kommunikation  (in  English:  Regener- 
ating Transponder  for  Digital  Amateur 
Communications),  This  contains  two 
CPUs,  DSP  m<xJemst  and  frequency  syn- 
thesis equipment,  so  it  is  configurable 
for  many  (often  simultaneous)  digital 
modes.  The  Rudak  module  supports 
4  x  9600  bps  FSK  hardware  mo- 
dems, 2  x  153.6  kbps  PSK  hardware 


modems,  and  8  x  uncommitted  DSP 
modems. 

This  hardware  lineup  means  we  will 
have  a  very  versatile  digital  package 
that,  in  addition  to  traditional  modes, 
will  be  software-configurable  for  any 
modulation  method  that  may  appear 
during  the  satellite's  lifetime.  The  op- 
portunity is  also  there  for  people  to 
write  software  for  the  modems  —  we 
need  volunteers  to  work  on  this  —  but 
DSP  experience  is  a  must.  The  satellite 
will  have  up  to  250  watts  PEP  output, 
or  about  60  watts  continuous.  Of  that 
60  W,  the  digital  equipment  will  have 
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21  MHz 

T 

24  MHz 

H                  j 

145  MHz 

V 

435  MHz 

U 

1,2  GHz 

L 

2,4  GHz 

S 

5.6  GHz 

C 

10  GHz 

X 

24  GHz 

K 

Table  2.  New  hand  rit situations. 

about  20  watts  allocated  lo  it.  Of 
course,  there  ain't  no  such  thins  a>  a 
free  lunch.  Every  digital  downlink  will 
need  its  own  slice  of  the  RF  power 
available,  so  it  is  unlikely  that  the  full 
digital  capability  will  be  exploited  be- 
cause we  want  to  keep  Lhe  downlink 
signals  strong  enough  o\\  Lhe  around. 
Since  P3D  is  much  farther  away  than  a 
low  Earth  orbit  (LEO)  satellite,  the 
path  loss  is  also  much  greater  The  in- 
creased path  loss,  in  fact,  just  about 
wipes  out  the  advantage  of  the  higher 
power,  so  digital  users  should  expect 
signal  strengths  similar  to  current  LEO 
digital  satellites. 

BBS  operation  will  use  the  regular 
PacSat  protocols  as  currently  used  on 


other  9600  bps  satellites,  hut  with 
more  memory,  more  file  system  en- 
tries, and  more  files  kept  on  board. 
Users  of  current  digital  satellites 
should  be  able  to  work  P3D  with 
their  existing  equipment.  We  cur- 
rently have  no  specific  plans  for  the 
1 53  kbps  equipment;  possible  applica- 
tions are  international  wormholes  and 
packet  forwarding. 

In  addition  to  digital  operations. 
Rudak's  processor  unit  acts  as  the  in- 
terface for  several  onboard  experi- 
ments. It  can  also  listen  to  the  main 
beacon  output  and  process  that  data, 
probably  making  it  available  as  files  to 
download  from  the  BBS.  But  this  is 
just  one  module  on  a  fairly  busy  space- 
craft, and  it  is  likely  that  commission- 
ing of  Rudak  will  not  occur  until  some 
time  after  launch. 

Other  pa\  loads 

A  block  diagram  showing  the  com- 
plexity of  P3D  is  given  in  Fig*  2.  In 
addition  to  the  communication  and 
support  equipment.  P3D  carries  some 
other  experiments:  cameras,  radiation 
and  spectrum  monitoring,  a  new  type 
of  computer,  and  GPS. 

The  SCOPE  unit  (Spacecraft  Cam- 
era for  Observation  of  Planets  and 
Earth)  will  transmit  color  pictures  to 


Earth  taken  with  two  cameras.  One  de- 
livers wide-angle  pictures  of  the  Earth 
and  sky,  and  the  other  has  a  telescopic 
lens  lor  pictures  with  more  detail.  This 
module  was  built  by  the  Japanese 
AMSAT  organization.  The  digital  pic- 
tures will  probably  be  compressed  us- 
ing the  JPEG  technique  and  stored  in 
Rudak  for  later  downloading.  Users 
may  later  be  given  the  chance  to  com- 
municate directly  with  Mil'  experiment 
to  take  pictures  on  demand, 

A  second  camera  unit  is  carried  as  a 
technology  demonstrator  for  future  ex- 
periments. It  is  not  intended  lo,  nor  can 
it,  compete  with  the  SCOPE  experi- 
ment, This  will  produce  black  and 
white  images  with  a  slightly  wider 
field  of  view  than  the  SCOPE  narrow- 
angle  camera.  Later,  it  might  he  used 
as  a  navigation  instrument  for  Earth  or 
star  sensing. 

The  CEDEX  (Cosmic-ray  Energy 
Deposition  Experiment)  unit  examines 
radiation  in  space  and  comes  from  the 
UoSat  Group  at  the  University  of  Sur- 
rey, It  consists  of  two  parts,  a  TotaJ 
Dose  Experiment  (TDE)  and  a  Cosmic 
Particle  Experiment  (CPE),  which  are 
designed  for  the  varying  regions  of 
the  orbit.  The  TDE  picks  up  the  total 

Continued  on  page  16 
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Fig.  2*  Block  diagram  of  die  Phase  3-D  spacecraft, 
14   73  Amateur  Radio  Today  •  October  2000 


MFJ  Switching  Power  Supplies 

Power  your  HF  transceiver,  2  meter/440  MHz  mobile/base  and  accessories 
with  these  new  25  or  45  Amp  MFJ  Mighty  Lite™  Switching  Power  Supplies! 
No  RF  hash  —  Super  lightweight . . .  Super  small . . .  Volt/Amp  Meters . . . 


MFJ's  new  adjustable  voltage  switch- 
ing power  supplies  do  it  all!   Power  your 
HI  or  2M/440  MHz  radio  and  accessories. 

MFJ^s  MightyLiteslM  are  so  light  and 
small  you  can  carry  them  in  the  palm  of 
your  hand!  Take  them  with  you  anywhere. 

No  more  picking  up  and  hauling  around 
heavy,  bulky  supplies  thai  can  give  you  a 
painful  backache,  pulled  muscle  or  hernia. 

MFJ's  25  Amp  Mighty-Lite™  weighs 
just  3.7  lbs.  —  that's  5  times  lighter  than  an 
equivalent  convent  tonal  power  supply. 
MFJ's  45  Amp  is  even  more  dramatic  —  8 
times  lighter  and  weighs  just  5,5  pounds! 

\o  RF  hash! 
These  babies  are  clean  .  .  .  Your  bud- 
dies won't  hear  any  RF  hash  on  your  sig- 
nal!  None  in  your  receiver  either! 

Some  competing  switching  power  sup- 
plies generate  objectionable  RF  hash  in 
your  transmitted  and  received  signal. 

These  super  clean  MFJ  MighfyLites™ 
meet  all  FCC  Class  B  regulations. 

Low  Ripple .  .  .  Highly  Regulated 
Less  than  35  mV  peak-to-peak  ripple 
under  25  or  45  amp  full  load.   Load  regula- 
tion is  better  than  1 .5%  under  full  load. 

Fully  Protected 


No  RF  Hash! 


MFJ-4225MV 
25  Amp 

*  1 4995 

plus  S&ll 

MPJ-4245MV 

45  Amp 

199 


No  RF  Hash! 


$ 


You  won"t  bum  up  our  power  suppli 


es! 


plus  s&h 

They  are  fully  protected  with  Over  Voltage 
and  Over  Current  protection  circuits. 
Worldwide  Versatility 

MFJ  Mighty  Li  tes'M  can  be  used  any- 
where in  the  world!  They  have  switchabk 
AC  input  voltage  and  work  from  85  to  135 
VAC  or  1 70  to  260  VAC.  Replaceable  fuse 
MightyLites™  , . .  Mighty  Features 

Front-panel  control  lets  you  vary  out- 
pw  from  9  to  15  Volts  DC. 

Front-panel  has  easy  access  five-way 
binding  posts  for  heavy  duty  use  and  ciga- 
rette lighter  socket  for  mobile  accessories. 
MFJ— 1245MV  has  two  sets  of  quick-eon- 
nects  on  the  rear  for  accessories. 

Brightly  illuminated  3  inch  meters  let 
you  monitor  load  voltage  and  current. 

A  whisper  quiet  internal  fan  efficiently 


1 

■    1 

cools  your  power  supply  for  long  life. 
Two  models  to  choose  from 

MFJ^*225M\;  $149.95.  25  Amps 
maximum  or  22  Amps  continuous.  Weighs 
3.7  pounds.  Measures  57*Wx47iHx6D  in. 

MFJ-4245MV,  $199,95.  45  Amps 
maximum  or  40  Amps  continuous.   Weighs 
5.5  pounds.   Measures  77:Wx4VJlxl)D  in. 


AM 


NEW!  25  Amp  Mightyl Me 

Super  li|jhL  super      MFJ4125 
m  m pact  s w  ilfthing  i $  a mP 

power  supply  delivers  ^][OO^s 
1 5  Amps  max  i  m  u  m  /  Jf  ^ 

22  Amps  continuous 

at  13.8  Volts  PC,  l~ow  ripple,  highly  regulated  No 
RF  Hash !   Fi \  e -  w  .i \  hindi ng  posts  far  high  CU rrc nr. 
Quick  connects  for  accessories.  Over  vohage/cur- 
rent  protection.  1 10  or  220  VAC  operation.  Meets 
FCC  Class  B  regs.  3.5  lbs.  5' /  tt  \2    HxJOY.D  in. 


MFJ  35/30  Amp  Adjustable  Regulated  DC  Power  Supply 

Massive  19.2  pound  transformer . . .  No  RF  hash  . . .  Adjustable  I  to  14  VDC, . . 


MH-4035MV  MFJ's  heavy  duty 

5  f  J§^%95  conventional  power  sup- 
ply is  excellent  for  pow- 


ering HF  or  2  Meter/440  MHz 
transceiver/accessories. 

A  massive  19.2  pound  transformer 
makes  this  power  supply  super  heavy  duty  J 
It  delivers  35  amps  maximum  and  30  amps 
continuous  without  even  flexing  its  mus- 
cles. Plugs  into  any  1 10  VAC  wall  outlet. 

It's  highly  regulated  with  load  regula- 
tion better  than  1%.  Ripple  voltage  is  less 
than  30  mV.  No  RF  hash  —  it's  super  clean! 

Fully  protected  —  has  over  voltage  pro- 
tection, fold  back  short  circuit  protect  ion 

over-temperature  protection. 


You  get  front  panel  adjustable  voltage 
from  I  to  14  VDC  with  a  convenient  detent 
set  at  13.8  VDC.  A  pair  of  fronl-panel 
meters  let  you  monitor  voltage  and  current- 
Three  sets  of  output  term  i  nil  Is  include  a 
pair  of  heavy  duty  five-way  binding  posts 
for  HF/VHF  radios,  two  pairs  of  quick-con- 
nects for  accessories  and  a  covered  ciga- 
rette lighter  socket  for  mobile  accessories. 

A  from  -panel  fuse  holder  makes  fuse 
replacement  easy.  Whisper  quiet  fan  speed 
increases  as  load  current  increases  —  keeps 
components  cool.  97iWx6Hx97iD  inches. 


149 

*"  *"  MFJ  High  Current  Multiple  DC  Power  Outlets 

Power  two  HF/VHF  transceivers  and  six  or  more  accessories  from  your  12  VDC  power  supply 


Hew! 

MFJ-1 117 


MFJ-1 118,  574,95,  This  is       plus  ^h 
MITs  most  versatile  and  highest  current 
Deluxe  Multiple  DC  Power  Outlet,  Lets 
you  power  two  HF  and/or  VHF  transceivers 


MFJ- 1         ^  and  s|x  or  more  accessories 
$^F^J95  from  your  transceiver's  main  12 

i  ^h    VDC  supp'y- 

plus  s&h  jW(|  pa|fS  gf  sujjef  heavy 

MH-Jj  U>     jLlly  3^  amp  5-way  binding 

"  posts  connect  your  transceivers. 
Each  pair  is  fused  and  RF 
bypassed,   Handles  35  Amps 
iota]  Si\  pairs  of  heavy  dut>.  R] 
bypassed  5-way  binding  posts 
let  you  power  your  accessories. 
They  handle  1 5  Amps  total,  are 
protected  by  a  master  fuse  and  have  an 
ON  OFF  switch  with  "ON"  LED  indicator. 
Built-in  0-25  VDC  voltmeter.  Six  feet 
super  heavy  duty  eight  gauge  color- 
coded  cable  with  ring  tongue  terminals. 
Binding  posts  are  spaced  for  standard 
dual  banana  plugs.   I  feavy  duty  alu- 
minum construction,    l2]/ix2yf4x2lh  in. 
MFJ-1 116,  $49.95.  Similar  to  MFJ- 


$49 

plus  s&h 

MI-J-I  112 

*34 

plus  s&h 


1 1 18.  No  30  amp  posts.   Has  "ON"  LED 
and  0-25  VDC  voltmeter    1 5  amps  total. 

MFJ-1 11 2,  $34,95-  Similar  to  MFJ- 
1116,  No  on/off  switch,  LED,  meter,  fuse. 

NEW!    MFJ-1117,  $54,95,  For  power- 
ing four  1IF  /VHF  radios  (two  at  35  Amps 
each  and  two  at  35  Amps  combined)  simul- 
taneously. Tiny  8x2x3  inches. 


Free  MFJ  Catalog 

Nearest  Dealer .  ■ .  800-647-1800 


http://wwn\  mfjenterprises*  com 

1  Year  No  Mutter  What™  warranty  •  30  day  money 
back  guarantee  f  less  s  h)  on  orders  dirccl  from  MFJ 

MFJ  ENTERPRISES,  INC. 

Box  494?  Miss.  State,  MS  39762 

(662)  323-5869;  8-4:30  CST,  Mon.-Fn. 

FAX:  (662)  323-6551:  Acid  s/ti 
Tech  Help:  (662)  323-0549 

Price*  and  specifirttiitmx  mbjirct  ftt  change.  (,q)  2fi00  MFJ  Etth'fftri.ws,  Inc. 


All  are  protected  by  MFJ  fs  famous  No  Matter  Whatm  one  year  limited  warranty. 


Photo  E<  Annotated  image  from  the  P3D  Lab  Web  pages. 


With  Fingers  Crossed 

continued  from  page  14 

accumulated  doses  of  ionized  radiation 
inside  the  satellite.  The  CPE  should 
measure  the  effect  of  particle  radiation 
inside  the  satellite  while  close  to  Earth 
on  its  Molniya  orbit.  These  measure- 
ments are  also  interesting  in  examin- 
ing  radiation  effects  on  the  satellite's 
electronics. 

The  MONITOR  experiment  scans 
the  shortwave  spectrum  from  0.5  to 
30  MHz,  but  there  is  not  much  extra 
information  about  what  this  data  will 
be  used  for. 


The  experimental  AMSAT  flight  com- 
puter technology  demonstrator,  IHU-2, 
is  an  Intel  S A- 1100  CPU  clocked  at 
133  MHz.  This  system  supports  a 
three-axis  aecelerometer,  microphone, 
DSP  modem,  and  the  black-and-white 
CMOS  camera  previously  mentioned. 
Camera,  microphone,  and  accclcrom- 
eter  will  be  running  during  separation 
from  the  rocket  and  data  will  be 
downloaded  soon  after, 

GPS  receivers  are  also  carried  in 
addition  to  the  regular  navigation 
systems.  This  will  allow  onboard  pro- 
cessing of  orbital  data.  The  primary 


Photo  K  Model  ofP3D. 
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aim  of  this  equipment  is  to  demon- 
strate that  it  is  possible  to  generate  the 
position  and  attitude  of  an  AMSAT 
satellite  by  analyzing  the  GPS  data. 

Conclusion 

One  thing  wc  in  AMSAT-UK  have 
been  very  pleased  about  in  the  past  is 
the  support  of  all  the  radio  amateurs 
here.  Whether  or  not  they  are  inter- 
ested in  satellite  communications, 
most  recognize  that  a  lot  of  hard  work 
is  put  in  by  many  unsung  heroes  and 
they  wish  us  well;  we  seem  to  be  doing 
something  right.  AMSAT-UK  is  just 
one  of  many  international  groups 
working  together  to  keep  trends  in 
amateur  radio  up-to-date.  If  you  would 
like  to  give  us  more  than  just  verbal 
support,  wrhy  not  join  and  /  or  contrib- 
ute directly?  Your  money  will  not  be 
wasted  (P3D's  cost  of  several  million 
dollars  mostly  came  from  voluntary 
donations).  See  the  AMSAT-UK  Web 
page  at  [http://www.uk.amsat.orgj,  or 
write  to  AMSAT-UK,  40  Downs  view, 
Small  Dole,  West  Sussex  BN5  9YB, 
enclosing  a  laj^e  (no  smaller  than  9x12) 
SASR  with  5  x  IRC  or  $3  for  airmail 
postage. 
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Low-Cost  P3D  Antenna 

These  three  antennas  are  perfect  for  everybody. 


Assembling  a  satellite  ground  station  can  take  many  paths,  and  with  the  advent  of 
the  "Phase  3-D  era"  (P3D)f  the  amateur  satellite  operator  has  even  more  options. 
The  advice  common  in  the  last  several  years  may  be  considerably  "dated, "  as  it  is  most 
often  targeted  at  Low  Earth  Orbit  (LEO)  satellite  operation  or  the  venerable  AO-W, 
which  often  have  conflicting  requirements.  P3D  offers  the  opportunity  to  do  things  a 
little  differently. 


Presented  here  are  a  trio  of  an- 
tenna designs  ideally  suited  lor 
the  P3D  operator  on  a  budget,  or 
perhaps  one  with  an  inclination  to- 
wards home-brewing.  These  designs 
are  just  one  coinbi nation  of  suitable 
solutions  and  are  not  intended  to  de- 
scribe the  optimum  system,  but  merely 
one  that  will  work  well  for  a  minimum 
investment. 

Introduction 

One  of  the  most  often  cited  obstacles 
to  entry  into  the  world  of  amateur  sat- 
ellites is  the  cost  of  the  large  and  ex- 
pensive U/V  array  typical  of  an 
"OSCAR-class"  station.  These  large  ar- 
rays are  de  rigueur  for  many  serious  sat- 
ellite operators  to  work  AO- 1 0,  where  1 5 
to  18  dBi  gain  is  needed  to  communicate 
reliably  at  apogee.  But  does  P3D  have 
these  same  requirements? 

These  antennas  are  elementary  and 
scalable  designs.  They  are  practical, 
easily  replicated,  and  inexpensive  to 
build.  Included  are  a  pair  of  beams  for 
2  meters  and  70cm  and  a  novel  helix 


design  for  13cm,  The  builder  may 
choose  to  employ  llxed  circular  polarity, 
or  use  switchable  polarity. 

These  antennas  are  designed  with 
the  AMS AT-DL  recommendations  as  a 
prime  guideline,  and  are  smaller  than 
the  "GSCAR-elass"  ones  mentioned 
above  —  much  smaller.1  This  smaller 


size  leads  to  less  gain.  Less  gain  means 
wider  beamwidth.  Wider  beamwidth 
allows  less-critical  pointing.  The  infer- 
ence one  may  make  is  that  automated 
(and  expensive)  tracking  is  not  manda- 
tory for  P3D.  To  this  end,  I  offer  below 
designs  that  will  all  111  within  an 
imaginary  51  by  51  (1,5m  x  1.5m)  box, 


First  published  in  the  Proceedings  of  the 
ISthAMSAT-UKCxiloquhiw,  July  200(1 


Photo  A,  The  UHF/VHF  beams  during  "field  trials.  " 
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Dipole  Feed  A 


Dipole  Feed  B 

Each  dipole  feed 
is  100  OhmsZ 


50  Ohm  Feedline 


Fig.  L  Basic  feedpoint  configuration  of  beam  antennas. 
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Fig.  2.  70cm  beam  free  space  azimuth  plot. 


and  can  be  controlled  with  TV-type 
rotors  or  pointed  manually. 

While  designed  with  P3D  param- 
eters  in  mind,  these  antennas  are  suit- 
able for  all  classes  of  satellites,  from 
LEOs  to  P3D  to  AO-10.  They  have  a 
little  too  much  gain  to  work  LEOs 
without  elevation  control,  but  they  have 
no  problem  working  any  current  LEO  if 
pointed  at  il.  They  do  not  have  quite 
enough  gain  to  work  AO- 1 0  at  perigee, 
but  they  easily  work  it  out  to  30,000  km. 

Modes  of  operation 

Mode   V/U   is   the   most   prevalent 


combination  in  use  today  for  LEOs, 
but  not  likely  to  be  as  popular  for  P3D. 
The  numerous  U/V  stations  equipped 
for  AO-10  will  likely  be  the  initial  con- 
tingent to  populate  P3D.  Very  quickly, 
though,  mode  U/S  is  staged  to  become 
the  preferred  combination  (followed  by 
L/S  in  a  few  years).  For  the  transition  to 
mode  U/S  it  will  be  quite  easy  for  the 
AO- 1 0-equipped  station  to  simply  add  a 
mode-S  downconverter  using  VHF  as  the 

If  Perhaps  the  idle  AO-13  stations  will 
dust  off  the  gear  and  become  active 
again.  For  the  new  P3D  station  builder,  a 
2  meter  antenna  may  even  be  superfluous! 


Photo  B,  70cm  beam  feedpoint  arrangement  inside  a  PVC  coupling. 
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With  the  preceding  in  mind,  I  will 
describe  three  antennas  designed  and 
built  as  prototypes  in  January  2000. 
The  antennas  were  tested  for  only  a 
short  period,  as  the  author  had  to  leave 
for  an  extended  stay  in  Russia.  The  re- 
sults for  the  beam  antennas  were  ex- 
actly as  expected;  the  author  worked 
stations  on  RS-13.  AO-27,  SO-35,  AO- 
10,  FO-20,  and  FO-29  over  a  three-week 
period  and  confirmed  the  modeled  per- 
formance for  gain  and  F/B  ratio.  The 
results  for  the  mode-S  helix  are  less 
conclusive,  as  the  testing  was  limited  to 
a  few  weekend  passes  of  OSCAR- 11 
and  one  pass  of  UO-36  with  the  S-band 
beacon  energized  (Merlion  operation). 

UHF/VHF  beam 
design  considerations 

The  effort  began  as  a  design  exer- 
cise. The  original  design  criteria  for 
the  70cm  and  2  meter  antennas  were 
(in  order  of  importance): 

1.  circular  polarity; 

2.  gain  of  at  least  10  dBi  (per 
AMSAT-DL);  and 

3.  F/B  ratio  of  at  least  20  dB. 

I  started  with  the  intent  of  using  3x3 
elements  on  2  meters  and  4  x  4  on  70cm. 
Modeling,  however,  quickly  showed 
me  that  I  needed  4  elements  to  reach 
the  10  dBi  goal  and  still  have  a  dimen- 
sional ly  tolerant  design  with  accept- 
able bandwidth.  Once  committed  to  a 
4x4  design  on  2  meters,  I  opted  to  in- 
crease the  70cm  design  to  6  x  6  ele- 
ments since  I  had  the  physical  space 
now  defined  by  the  2  meter  antenna's 


boom.  Both  antennas  were  systemati- 
cally developed  using  K4VX's  Yagi- 
Max  3.46t  verified  for  behavior  in 
NEC4Win95.  and  empirically  tested 
using  available  analog  satellites. 

The  antennas  are  designed  as  linear 
Yagi-Uda  beams,  but  employing  a 
folded  dipole  driven  element  and  a  phas- 
ing line  for  circular  polarity.  The  physi- 
cal construction  of  the  folded  dipole 
driven  clement  pn»\ides  a  4:1  transfor- 
mation of  the  nominal  dipole  teedpoini 
impedance.2  Thus,  the  antennae  are  de- 
signed with  a  25  ohm  dipole  teedpoini, 
but  constructed  with  a  folded  dipole  ele- 
ment, resulting  in  a  [00  ohm  teedpoini 
impedance.  Then,  two  of  these  linear 
beam  antennas  are  coupled  together  in 
parallel  fashion  via  a  93  ohm  (RG-62) 
coaxial  cable,  producing  a  summed 
feedpoint  impedance  of  (approximately) 
50  ohms.  Circular  polarity  is  effected 
through  a  90  degree  phase  shift  inherent 
in  a  1/4  wavelength  section  of  coaxial 
cable.  This  simple,  effective  scheme  is 
shown  in  Fig.  I  and  described  in  detai  I  in 
Tiw  Radio  Amateur's  Satellite  Hand- 
book.s  The  70cm  antenna  produces  ap- 
proximately 12  dBi  of  gain  with  a  24  dB 
F/B  ratio,  and  the  2  meter  antenna  pro- 
duces a  very  respectable  10.6  dBi  gain 
with  a  23  dB  F/B  ratio, 

UHF  beam  construction, 
6\6  elements 

The  prototype  antenna  is  constructed 


Photo  t  Double  helix  during  assembly, 

using  3/4"  (19mm)  PVC  piping  and 
#10  AWG  insulated  copper  wire  [(XT 
(2.5mm)  diameter  of  conductor].  The 
dimensions  are  given  in  Table  1. 

As  is  visible  in  Fig.  3, 1  did  not  have 
elevation  control  available  for  testing 
the  antenna,  but  I  did  manage  to  work 
quite  a  few  low-elevation  passes  of 
various  LKOs  with  moderate  success 
(with  the  antenna  set  at  about  15  de- 
grees elevation).  1  made  it  into  SO- 
35*s  very{!)  competitive  transponder 
at  the  northern  LOS  with  this  antenna, 
whereas  I  could  never  accomplish  that 
feat  with  my  "everyday"  TPM  II.4  I 
was  also  able  to  work  AO-10  with 
ease  out  to  30,000  km  using  100 
watts,  working  both  New  Zealand 
and  Europe  from  Texas  with  55+  sig- 
nals on  SSB  (between  the  fades,  of 
course). 


VHF  beam  construction  — 
4x4  elements 

This  antenna  was  also  constructed 
using  3/41'  (19mm)  PVC  piping,  but  I 
recommend  using  1 "  (25mm)  material 
as  the  boom  sag  on  the  prototype  was 
noticeable.  The  elements  are  fabricated 
from  1/4"  (6.35  mm)  copper  tubing,  the 
kind  used  for  refrigerator  water  hookup. 
This  material  is  vervT  soft  and  easy  to 
tt  ork  w  iili.  but  would  not  be  suitable  for 
areas  where  snow  is  a  frequent  visitor. 
Aluminum  tubing  or  3/16"  (5mm)  rod 
are  commonly  available  and  would 
make  better  candidates  for  a  long- 
term-use  antenna.  The  driven  element 
is  formed  using  #10  AWG  insulated 
wire.  The  nominal  dimensions  are  given 

Continued  on  page  20 
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1 

Element 

Length 
(inicm) 

Distance 
(irUcm) 

Reflector 

i 

13.375/34.0 

a. o/o.o 

Driven  Element 

12.450/31.6(x2) 

5.75/14.6 

Director  1 

11,935/30.3 

11.00/27.9 

Director  2 

11.875/30.2 

16.00/40.6 

Director  3 

11.815/30.0 

23,50/59.7 

Director  4 

11.685/29.7 

32.00/81 .3 

Table  L  6-element  UHF  beam  (x2)  dimensions. 

Low-Cost  P3D 
Antenna  Setup 

continued  from,  page  19 

in  Table  2.  If  3/16"  rod  is  used,  follow 
the  dimensions  given  in  Table  3. 

AO-10  performance,  the  real  test  for 
a  2  meter  satellite  antenna,  was  out- 
standing, as  the  ability  to  switch  circu- 
lar polarity  made  this  the  better 
performer  when  directly  compared  to 
my  7-element  horizontally  polarized 
antenna.5  On  uplink,  I  could  reach 
beacon  strength  on  CW  into  RS-13 
with  5  watts.  I  really  hated  to  take 
this  antenna  down. 

Mode  S  double  helix  —  10  turns 

This  antenna  started  life  as  an  educa- 
tional endeavor.  I  wanted  to  experi- 
ment with  a  design  concept  at  70cm 
and  then  scale  it  "down"  to  13cm.  The 
original  idea  was  to  construct  a  pair  of 
concentric  helices  with  one  left-hand 
circularly  polarized  (LHCP)  and  the 
other  right-hand  circularly  polarized 
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Fig,  3.  2m  beam  free  space  azimuth  plot 
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(RHCP).  The  premise  was  that  the  two 
helices,  at  180  degrees  out  of  phase, 
would  be  invisible  to  each  other.  I  built 
the  first  prototype  at  70cm  to  test  the 
operation  with  the  rudimentary  instru- 
mentation at  my  disposal  (SWR  and 
field  strength  meters),  then  tested  it  on 
the  air.6  This  effort  proved  successful 
enough  that  I  constructed  a  1 3cm  ver- 
sion using  the  AF9Y  "ring  reflector" 
design.7  This  uncommon  design  was 
first  proposed  by  the  originator  of  the 
helix,  W8JK,8  An  early  version  of  the 
1 3cm  helix  was  used  to  verify  the  op- 
eration of  my  Drake  2880  (courtesy  of 
G3RWL,  thanks!)  using  OSCAR  1 1  as 
the  signal  source^  This  first  antenna 
was  a  "single"  helix,  but  I  was  still 
able  to  copy  OSCAR  1 1  %  beacon  with 
ease.  The  design  parameters  are  de- 
picted in  Table  4,  as  developed  using 
VK5PGTs  Helix  5  software  program. H} 
This  is  a  small  antenna.  It  is  con- 
structed on  a  12"  (31cm)  section  of  T 
(25mm)  PVC  pipe  (see  also  the 
G3RUH  and  W0OQC  designs  in  ref- 
erence no.  5).  Ten  turns  of  insulated 
#14  AWG  wire  are  wound  180  degrees 
apart  at  the  1-1/16"  (2.7cm)  spacing 
shown  in  Fig,  4.  The  ring  reflector  is 
spaced  l-l/41f  (3,2cm)  behind  the  first 
turn  and  the  feedpoint  is  directly  be- 
hind the  ring  reflector,  as  shown  in 
Fig,  4.  Two  helices  are  wound  and  fed 
on  opposite  sides  of  the  pipe. 

The  double  helix  proved  to  have 
more  than  enough  gain  to  repeatedly 
hear  OSCAR  I  I  a^  an  S2-S5  when 
pointed  straight  on  to  it  (I  did  not  have 

elevation  control). 
The  rated  1 6,5  dBi 
gain  is  hard  to 
verify  (and  is  the 
subject  of  consid- 
erable doubt),  and 
the  beam  width  ap- 
pears to  be  in 
the  45-60  degree 
range.11  The  F/B 
ratio  also  does  not 
appeal"  to  live  up 
to  published  fig- 
ures, as  I  could 
detect  a  fairly 
strong  signal  off 
the  back  lobe. 
The   ability    to 
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Element 

Length 
(in. /cm) 

Distance 
<m./cm) 

Reflector 

39.375/100.0 

0,0/0.0 

Driven  Element 

38.400/97.5  (x2) 

17.0/43.2 

Director  1 

36.500/92.7 

36,0/91.5 

Director  2 

36.350/93.1 

56.0/142.2 

Table  2  4-elemenr  VHF  beam  (x2)  dimensions 
(1/4"  tubing). 


Element 

Length 

(inJcm) 

Distance 
(in/cm) 

Reflector 

39.750/101.0 

0.0/0.0 

Driven  Element 

3S.4QQ/97.5  (x£) 

17.0/43.2 

Director  1 

37.830/96.1 

37.0/94.0 

Director  2 

37.560/95.4 

5B.0/147.3 

Tahte  3.  4-element  VHF  beam  (x2)  dimensions 
(3/16"  rod). 


Frequency 

2401  MHZ 

Axial  length 

10-7/1 6"  {£65  mm) 

Turn  spacing 

1-1/16"  (25.6  mm} 

Helix  diameter 

1-7/16"  (27  mm) 

Pitch  angle 

13  degrees 

Length  of  wire 

9  ft.  7-3/4  m.  (2.94  raj 

Beamwidth 

3&  degrees 

Impedance 

130  ohms 

Table  4.  Double  helix  design  parameters, 

switch  eircular  polarity  proved  inter- 
esting, as  I  found  only  about  a  6-9  dB 
difference  on  OSCAR  ll,  hut  it  was 
easily  20  dB  or  more  on  local  "noise" 
(DDS  dishes).  Photo  D  shows  the 
double  helix,  the  weatherproof  box 
holding  a  coaxial  relay,  and  a  Drake 
2880  downc  on  vertex.  Each  helix's 
feedpoint  is  cabled  out  to  one  port  of 
an  SPDT  relay,  and  the  relay  common 
is  cabled  to  the  downconverter. 

Subsequent  efforts  to  model  this  de- 
sign in  NEC4Win95  required  use  of 
the  "virtual"  version,  capable  of  an  un- 
limited number  of  segments,12 1  used 
1 6  segments  per  turn  and  soon  learned 
that  the  antenna  is  far  from  an  optimal 
design.  For  those  wishing  to  improve 
this  rudimentary  design,  a  significant 
improvement  in  both  gain  and  pattern 
can  be  made  by  tapering  the  coils 
from  back  to  front  in  both  diameter 
and  pitch.  This  modification,  however, 
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Fig,  4.  Double  helix  configuration. 


Photo  XX  Double  helix  during  "field  trials. 
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Fig.  5.  Double  helix  free  space  azimuth  plot. 

obviates  the  original  intent  of  simple 
construction  on  a  common  piece  of 
pipe.  Fig*  5  is  the  gain  pattern  for  the 
built  and  tested  version.  You  will  note 
that  the  observed  poor  F/B  ratio  was 
confirmed  in  the  model,  and  interest- 
ingly, the  impedance  match  and  the 
gain  were  both  better  at  2200  MHz: 
L7SWR  at  17.25  dBL 

Conclusions 

These  antennas  are  small  and  inex- 
pensive to  build,  and  promise  to  be 


effective  for  P3D. 
Their  small  size 
contributes  to  their 
intrinsically  wide 
beamwidth,  allow- 
ing the  ground 
station  to  employ 
either  simple  az/el 
controls  or  possi- 
bly even  manual 
pointing.  A  com- 
puter-based auto- 
mated tracking  sys- 
tem need  not  be  a 
concomitant  ap- 
pliance. For  US- 
based  operators, 
they  are  good  can- 
didates for  por- 
table Field  Day 
operation  with 
"Armstrong"  ro- 
tators. For  those 
interested  in  view- 
ing more  detailed 
color  photographs, 
please  see:  [hup:// 
members.  aol.com/ 
k5oe]. 
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Andrew  C.  MacAllisterWSACM 
14714  Knights  Way  Drive 
Houston  TX  77083-5640 


for  Satellites 


If  you  can  get  away  with  it,  this  is  the  best  of  both  worlds. 


How  do  you  go  on  a  family  vacation  and  still  have  time  to  make  dozens  of  satellite 
contacts?  Take  a  cruise!  A  typical  vacation  is  actually  a  lot  of  work,  and  there  is  rarely 
a  moment  to  escape  into  ham  radio. 


If  your  vacation  involves  travel,  that 
usually  means  driving  or  flying,  If 
you  are  driving,  there  is  a  chance 
that  you  can  set  up  for  mobile  satellite 
operation.  I  have  been  experimenting 
with  this  type  of  operation  for  over  20 
years,  with  many  successful  contacts. 
The  mode  MB"  (70cm  up  and  two 
meters  down)  transponder  on  AMSAT- 
OSCAR-7  and  the  mode  "A"  (two 
meters  up  and  10  meters  down)  tran- 
sponder on  AMSAT-OSCAR-8  were 
excellent  resources  back  then.  The  sat- 
ellite receivers  were  quite  sensitive. 


and  the  transmitters  were  quite  read- 
able on  the  ground  with  the  help  of 
preamplifiers. 

However,  problems  occur  when  you 
mix  satellite  chasing  with  vacation 
driving.  It  is  not  a  good  idea  to  drive 
while  attempting  satellite  contacts. 
Unlike  typical  VHF/UHF  FM  opera- 
tion, or  even  shortwave  activity,  satel- 
lite contacts  require  more  focus  on  the 
radio.  In  addition  to  tuning  in  a  station 
to  contact,  ii  is  necessary  to  adjusl  the 
transmitter  frequency  to  match  the  tar- 
geted downlink.  Then,  the  effect  of 


Doppler  shift  will  require  constant  re- 
tuninsz  during  the  contact.  Obviously  it 
is  belter  to  make  satellite  contacts 
while  stationary.  The  sin»le-channel 
FM  satellites  are  somewhat  easier,  but 
still  require  concentration.  It's  not  al- 
ways easy  to  explain  to  family  mem- 
bers why  you're  pulling  off  the  road  to 
play  with  the  radios.  And  since  the  sat- 
ellites are  only  available  for  contacts 
when  they  are  above  your  horizon, 
your  operating  schedule  is  strictly 
dictated  by  their  availability. 
II    your  vacation   travel    involves 


Photo  A.  The  Premiere  Cruise  Line's  Bi«  Red  Boat  III  clocked  at 

Cazxiinel  Mexico. 
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Photo  B.  Heather  WB5RMA  am!  Andy  W5ACM  celebrate  their 
25th  wedding  anniversary  during  the  cruise. 


Photo  C*  The  typically  vacant  radio  room  on  the  Big  Red 
Boat  in. 


Photo  ft  The  radio  communications  system  on  the  bridge  of  the 
Big  Red  Boat  III  was  well  maintained. 


commercial  air  travel,  time  for  satellite 
chasing  becomes  extraordinarily  lim- 
ited. You  can  forget  about  making  con- 
tacts on  the  way  to  the  airport,  in  the 
airport,  on  the  airplane,  and  during 
travel  from  the  distant  airport  to  your 
final  destination.  It  doesn't  happen.  Fve 
tried  it 

When  you  get  to  your  vacation  desti- 
nation, it's  time  to  unpack,  get  ori- 
ented, check  schedules,  and,  if  you  are 
visiting  friends  or  relatives,  sit  down, 
talk,  and  socialize.  You'll  be  really 
lucky  to  find  some  opportunities  to  get 
ready  for  a  satellite  pass  and  operate.  If 
you  do,  you  will  likely  have  an  audi- 
ence of  nonhams  who  will  not  be  im- 
pressed by  your  ability  to  talk  to  other 
techno  types  on  ham  radio  when  a  cell 
phone  or  the  house  phone  would  have 
been  easier. 

If  your  final  destination  is  a  remote 
cabin  or  campout,  your  time  is  not  your 
own  for  other  reasons.  Taking  care  of 
"maintenance"  chores  tends  to  domi- 
nate free  time.  When  you're  not  hiking, 
sleeping,  or  eating,  it's  time  to  plan,  or- 
ganize, or  clean  up.  It's  possible  to 
break  away  for  a  few  quick  low-orbit 
satellite  passes,  but  once  again,  there  is 
usually  an  audience  or  something  else 
that  is  not  being  done  that  is  theoreti- 
cally your  responsibility. 

It's  cruise  time 

If  you  can  make  time  while  at  home 
to  pursue  satellite  contacts,  you  will 
be  able  to  find  even  more  hamsat 
time  while  on  a  cruise.  Does  this 
sound  incredible?  It's  not.  There  are 


some  surprising  reasons  why  you  can 
easily  make  time  to  gel  on  the  air. 

First,  you  are  on  vacation,  a  real  va- 
cation. The  hardest  part  of  a  cruise  is 
getting  you,  your  family,  and  all  your 
luggage  on  the  boat.  You  may  have  to 
drive  or  fly  to  the  port  and,  once  you 
are  there,  stand  in  line,  fill  out  forms, 
and  hand  over  your  plastic  wallet  stiff- 
eners  for  scanning  and  bank  account 
trimming. 

Then,  all  of  a  sudden,  you  are  on 
board.  You  find  your  cabin,  discover 
your  luggage  outside  your  door,  read 
about  shore  excursions  and  cruise 
events,  check  the  eating  schedule,  and 
kick  back.  Your  work  is  done.  The  next 
time  that  you  will  be  a  focal  point  of 
the  outing  will  be  when  it  is  time  to 
load  your  suitcases  full  of  clothes  in 
need  of  wash,  and  things  that  you  and 
the  family  have  purchased  in  foreign 
ports,  into  your  UAV  (Urban  Assault 
Vehicle)  or  sedan. 

Hamsats  and  the  cruise 

Tn  recent  years,  cruises  have  become 
very  popular.  Before  affordable  air 
travel,  the  boat  was  the  only  way  to 
visit  foreign  countries  and  islands.  For 
most,  the  boat  ride  was  just  the  means 
of  getting  from  point  A  to  B.  Cruises 
today  are  not  just  the  means,  but  a  pri- 
mary part  of  the  vacation.  Cruise  ships 
are  floating  cities  whose  sole  purpose 
is  to  provide  entertainment  and  relax- 
ation for  the  passengers. 

The  majority  of  cruise  lines  that  work 
U.S.  ports  go  to  the  Caribbean,  Mexico, 
and  Alaska.  They   have  excellent 


musical  acts,  comedians,  onboard  pools, 
activities  for  kids,  organized  shore  ex- 
cursions, private  cabins,  gambling  ca- 
sinos, video  arcades,  formal  events, 
spas,  exercise  equipment,  movies,  and 
phone  and  Internet  access.  Some  even 
have  satellite  TV.  But  most  of  all,  they 
have  lots  and  lots  of  food  and  free 
time.  If  you're  going  on  a  cruise,  start 
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Photo  S    Heather   WB5RMA   kikes  the 

wheel  d  if  ring  a  bridge  tow: 


planning  your  after-t  he-trip  diet  now, 
but  don't  bother  to  hold  back  while  on 
board,  It's  not  worth  it.  You  will  really 
miss  out  if  you  don't  indulge  in  the 
mu lli-course  meals. 

Between  ports  of  call  these  boats 
spend  a  lot  of  time  on  the  water.  This  is 
when  you  are  supposed  to  calm  down. 
enjoy,  and  do  nothing.  Personally.  I  am 
not  that  interested  in  hanging  out  in  a 
floating  bar  or  leaving  all  of  my  cash 
in  a  casino.  I  enjoy  the  entertainment. 
the  food,  the  shore  trips,  and  shooting 
skeet  from  the  rear  deck.  I  also  find 
satellite  contacts  from  remote  loca- 
tions fun  and  relaxing.  You  live  on  the 
boat  for  the  duration  of  the  cruise. 
There  are  many  opportunities  to  sit  in 


_ 


Photo  &  The  Ma\an  ruins  at  Tufutn  in  Mexico  were  incredible. 


a  lounge  chair  on  an  upper  deck  and 
tune  the  FM  satellites  like  AO-27 

(AMRAD-OSCAR-27)  and  UO-14 
(UoSAT-GSCAR-14)  with  an  HT 
(handie-talkie).  If  you  work  it  right, 
other  members  of  your  family  or  group 
will  hardly  notice  if  you  catch  a  few 
passes  each  day.  Unless  they  harbor 
antiham  thoughts  about  your  hobhv 
they  may  actually  be  impressed  and 
interested. 

While  celebrating  our  25th  wedding 
anniversary  on  a  cruise  to  ports  in 
Mexico,  Heather  WB5RMA  took  care 
of  logging  station  call  signs  on  a  few 
passes.  My  oldest  son  Collin  look  pic- 
tures for  this  article,  and  my  youngest 
son  Brett  enjoyed  plotting  GPS  coordi- 
nates on  a  map. 

Permission  to  operate 

Three  years  ago  we  went  on  a  Carni- 
val cruise  to  the  Caribbean.  The  ship 
was  registered  in  Panama,  so  I  went  by 


the  ship's  radio  room  to  see  if  they  had 
any  problems  with  my  proposed  HT 

operations  while  on  board.  They 
didn't.  In  fact  they  were  rather  sur- 
prised and  interested  that  I  intended  to 
make  contacts  via  ham-radio  satellites 
while  on  their  ship.  I  was  warned, 
however,  not  to  operate  during  times 
when  the  ship  would  be  using  the  VHF 
and  UHF  communications  gear,  i.e.. 
when  approaching  or  leaving  port  and 
during  any  emergencies. 

While  on  our  anniversary  cruise  on 
the  Premier  Cruise  Lines  Big  Red 
Boat  fit  | http://www.bigredboal.coml 
last  summer,  I  went  by  the  radio  room 
twice,  but  no  one  was  home.  There 
were  instruction  sheets  on  how  to 
make  phone  calls  from  your  cabin,  and 
a  slack  of  blank  FAX  sheets  for  those 
who  didn't  quite  succeed  at  leaving 
work  behind.  This  boat  was  registered 
in  Nassau  (other  Premiere  boats  are 
registered   in  the   Bahamas,   Panama. 


Photo  K  Food  sculptures  are  typical  on  cruises. 
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Photo  H.  Andy  W5ACM  makes  another  UO-14  contact  from  a 
rare  grid  square  in  ihe  Gulf  of  Mexico. 


Photo  L  Andy  W5ACM  checks  the  GPS  receiver  with  a  Palm  VII \ 
while  on  the  crime. 


Photo  A\  Lee  K0LEE  made  over  120  contacts  while  on  an 
passage"  cruise  to  Alaska. 


and  Liberia),  and  I  decided  lhal  it  was 
better  just  lo  so  ahead  and  a>k  forgive- 

■J  6  «- 

ncss  Liter,  if  necessary,  and  start  oper- 
ating. On  this  trip,  I  noticed  thai  there 
were  a  lot  more  folks  with  cell  phones, 
FRS  (Famih  Radio  Service)  HTs  and 
GlobalStar  satellite  phones.  Since  I 
didn't  have  a  big  HF  rig,  and  didn't  start 
stringing  up  dipoles,  1  almost  fit  right 
in.  Note  that  il  can  be  rather  entertain- 
ing to  listen  in  on  the  FRS  frequencies 
(462,5625-462  7125  &  467.5625- 
467.7125  MHz  in  25  kHz  steps)  in 
between  satellite  passes. 

Unless  you  take  the  time  to  apply  for 
licenses  in  the  countries  where  the  ship 
docks,  don't  plan  on  operating  on 
shore.  The  rules  and  regulations  o(  the 
foreign  ports  are  not  ignored  just  be- 
cause you  showed  up  on  a  cruise.  It 
also  wont  fit  your  schedule.  Time  is 
limited  in  port.  Make  the  most  of  it- 
There  are  sights  to  see  and  things  to  do 
that    you    mav    never    have    another 


chance  to  see  or  do  again.  Our  cruise 
visited  Vera  Cruz.  Playa  del  Carmen, 
and  Cozumek  Mexico.  I  focused  on 
the  family,  a  submarine  ride  via 
AtlanLis  Adventures  of  Co/umeL  and  the 
incredible  Mayan  and  Toltcc  ruins  at 
Tulum  and  Quiahuixllan  respectively. 
Fin  ready  to  go  back! 

Your  ship  hoard  station 

It's  possible  lo  pack  everything  you 
need  in  a  small  camera  bag.  My  sys- 
tem consisted  of  an  Alinco  DJ-580T 
dual-band  HX  Diamond  RH77B  dual- 

hand  15"  whip.  MFJ  171 2  telescoping 
dual-band  whip  (7,5"  collapsed  and 
19"  extended),  Arrow  II  dual-band 
hand-held  yagi  [http://mcmbers.aok 
com/arrow  146/index.html],  spare  1 2 
VDC  battery  pack  for  the  HT,  the  HTs 
charter.  DeLorme  Earthmate  GPS  re- 
ceiver.  Palm  VII  with  Pocketsat  and 
Solus  Pro  Noftware.  earbud  headphones. 


handheld  microphone,  spare  batteries 
for  the  GPS  unit  and  the  Palm,  a  grid 
square  map  of  the  Gulf  o(  Mexico  and 
my  AM  SAT  Sale  Hi  te  Frequency  Chart. 
With  the  exception  of  the  Arrow  an- 
tenna, it  all  fit  in  the  camera  bag,  with 
the  tip  of  the  Diamond  antenna  hanging 
out  a  few  inches. 

I  intended  lo  do  some  experiments 
with  the  different  antennas,  but  found 
that  the  convenience  of  the  collapsible 
MFJ  whip  made  it  the  antenna  of 
choice.  It  was  easy  to  carry  and  use 
around  the  ship.  The  Arrow  spent  the 
whole  cruise  in  a  suitcase  down  in  the 
kid's  cabin.  Had  I  gotten  it  outT  eon- 
tacts  would  have  been  easier,  but  I  still 
managed  lo  success  fully  complete 
over  100  QSOs  from  nine  rather  rare 
grid  squares  in  the  Gulf,  using  UO-14 
exclusive]}  (145.975  up  and  435.070 
down),  I  have  since  discovered  the 
Pn  me  Model  AL-800-BNC  dual-band 
telescoping  whip.  It  is  9.5"  collapsed 


Photo  J.  The  GPS  receiver,  computer*  radio,  and  other  accessories 
were  compact,  easy  to  use,  mid  effective  while  on  the  vacation  cruise. 


Photo  JU  Rttss  KSNRKs  QSL  card  (nun  his  trip  to  Lake  Powell  in 
Utah. 
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Special  Purchase 
Nickel-Metal  Hydride 
AA  "Flat-Top"  Cells 


*» 


Panasonic  a  HHfMlAAO 
1  2  Volt  1100  mAh  "Hat-top"  rechargeable  AA 
celis  for  use  m  battery  packs  Nickei-metal 
Hydride  ceils  have  approximately  oouble  the 
capacity  oi  Nickel  Cadmium  cells  and  can  be 
charged  and  discharged  up  to  500  times 
(under  ideal  conditions}.  These  cells  are 
specifically  for  use  in  packs;  they  do  not  have 
the  raised  button  found  on  most  replaceable 
batteries.  0.55"'  diameter  X  1,95"  long  Large 
quantity  available.  Two  styles; 


REGULAR- 
FLAT  TOP 
CAT#NMH-110 

50 

each 


$1 


40pcs  S1.25  *  120pcs  51.00 
SOOpcs  85c  each 


SOLDER- 
TABBED 
CAT#NMH-110T 


$1 


Z5 

each 


40pcs  $1,50  *  120pcs  $1.25 
800+  S1 ,00  each 


Phone  Line 
Privacy  Protector 


Qra  Electronics,  ff  MP- 700 

Protects  modem,  fa*  and  voice 

transmissions  from  interruption. 

Prevents  eavesdropping  of 

phone  conversations,  The  first 

device  to  answer  or  access  a 

hne  secures  the  line.  An  of  the  others  are 

dented  access  until  the  first  device  hangs-up. 

Easy  to  use    Installs  in  seconds  between 

phone  fine  and  wall  jack.    Noie:  You  need 

one  unit  for  each  instrument  sharing  a  line. 

CAT  #  TLM-20 


$1 


50 

each 


10  for  S1 2.50 
100  for  $90.00 


ORDER  TOLL  FREE 


1 -800-826-5432 

SHOP  OUtt  ONLINE  STORE 
www.aUelectronics.com 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


TERMS:  NQ  *«WJWUM  OROER    Shipping,  and  M*nd«ng  tor  Ehe 
*6  corrmeirtai  U  S  A  $5  00  per  order    AH  atoms  rtcta&ngAK, 
HI.  PR  or  CanadA  *mal  pay  h*i  shepng  At  urd*j*$  defte*ed 
in  CALl  FORM) A  musl  rctucte  local  state  safe  lai   CAjarttes 

Lsmrted.  NO  COO.  Prices  sup^act 
to  change  vulfrAui  notice 


CALL.  WRITE 
FAX  or  E-MAIL 
for  our  FRcc 


96  Page 
CATALOG 

Outside  the  U-S-A. 
send  S3.0O  postage 


e-mail 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O,  Box  567 

Van  Nuys,  C  A  91408 

I   FAX  {818)781-2653 

allcorp@altcorp.com 


and  34"  extended.  It  is  a  remarkable 
portable  performer  for  satellite  work. 

The  radio,  an  Alinco  DJ-580T,  was 
chosen  because  I  was  familiar  with  its 
operation.  Ii  has  five  watts  out  with  the 
large  (12  VDC)  battery  pack,  and  it  is 
full  duplex;  I  can  transmit  on  one  band 
while  simultaneously  listening  on  the 
other.  I  have  been  using  it  for  portable 
FM  satellite  work  since  AMSAT-OS- 
CAR-21 .  Any  dual-band  HT  that  has  a 
few  watts  out  and  can  do  full  duplex 
will  do  well.  Some  satellite  chasers  have 
succeeded  with  a  dual-band  HT  that  is 
not  full  duplex,  but  it  takes  practice.  The 
earbud  headphones  and  the  handheld 
mic  are  extremely  useful  when  position- 
ing the  HT  for  the  best  signal,  and  avoid- 
ing feedback  through  the  satellite. 

Orbits  and  location 

The  biggest  issue  is  knowing  where 
you  and  the  target  satellites  are  at  any 
given  moment.  One  solution  is  to  plot 
all  of  the  orbits  for  all  of  the  satellites 
you  wish  to  work  prior  to  the  trip.  This 
requires  that  you  know  the  complete 
itinerary  for  the  boat*  Then  you  can  print 
out  all  of  the  predictions  using  your  sat- 
ellite tracking  program  of  choice,  I  have 
used  GralTrak  from  [http://www.rcal len. 
com]  since  there  are  still  Y2K  glitches 
with  my  version  of  InslantTrak.  Loca- 
tion approximations  are  usually  good 
enough.  Adjustments  can  be  made 
during  the  actual  pass. 

This  time,  I  had  a  Palm  VII  with 
a  very  effective  tracking  program. 
PocketSaL  You  can  download  a  share- 
ware version  of  PocketSat  from  [http;// 
www.palmgear.com].  The  latest  revi- 
sion (V2.0)  provides  color  support  for 
those  who  have  the  Palm  IIIc,  The 
shareware  version  is  fully  functional, 
but  limited  to  tracking  five  satellites  at 
a  lime.  This  is  quite  adequate  for  those 
who  only  want  to  keep  up  with  the  FM 
satellites  and  a  few  others.  The 
program's  only  deficiency  is  that  it  will 
not  track  AO- 1 0,  or  other  nonn:ircular- 
orbit  satellites. 

Prior  to  the  trip,  I  put  in  a  recent  set 
of  satellite  elements  and  ran  some  pre- 
dictions for  the  first  day  offshore.  The 
results  were  identical  with  those  plot- 
ted by  GrafTrak.  Whenever  I  wanted  to 
check  out  some  passes  on  the  cruise,  I 


put  in  the  coordinates  from  my  GPS 
receiver  and  let  the  program  run.  The 
GPS  receiver  was  a  key  part  of  my 
gear.  The  DcLorme  Earihmate  GPS 
receiver  |hup://www.delomiex'om]  con- 
nects directly  to  the  Palm.  Using 
DeLorme's  Solus  Pro  software,  I  could 
get  my  exact  location  quickly.  Some 
GPS  receivers  will  also  provide  the 
current  grid  square.  Mine  did  not,  so  I 
also  had  a  grid-square  map  from  [http:// 
www.arrl.org],  Most  of  the  operators 
on  the  FM  satellites  are  grid  square  col- 
lectors. It's  fun  operating  in  uninhabited 
grid  squares.  You  become  rare  DX, 

I  wasn't  the  only  one 

Other  satellite  enthusiasts  were  also 
riding  the  high  seas  during  the  summer. 
Lee  Devlin  K0LEE  [http://members. 
aol.com/Lee810/ham.html]  took  the 
inaugural  "geek"  cruise  |http://www. 
geekcruises.com]  called  the  Perl  Whirl 
Lee  used  a  Yaesu  FT-5 1  HT  and  an  Ar- 
row II  antenna  to  make  over  120  con- 
tacts from  15  different  grid  squares. 
While  making  a  UCM4  contact,  Lee 
was  interviewed  by  a  writer  from 
Wired  magazine  who  was  fascinated 
with  the  concept  of  using  an  FM 
hamsat  to  make  contact  with  other 
hams  in  the  lower  48,  as  well  as  a  few 
Alaska  regulars,  Lee's  cruise  was 
through  the  Alaska  "inside  passage/1 
and  had  other  hams  on  board  like 
Steve  K4HG  of  APRServc  fame  [http:/ 
Zwww.findu.com]  and  Steve  N4RVE 
[http://www.microship.comj.  A  fun 
feature  of  Lee's  cruise  was  a  flight  on  a 
DeHavilland  Otter  to  a  camp  up  the 
Taku  River  for  a  Salmon  cookout. 

Russ  Tillman  K5NRK  (Vice  Presi- 
dent of  AMSAT  Publications)  worked 
UO-14  as  maritime  mobile  on  the  MV 
CPR  while  on  vacation  at  Lake  Powell 
in  Utah.  While  he  wasn't  out  on  the 
ocean,  a  lot  of  the  conditions  were  the 
same.  During  his  week  stay,  Russ  con- 
tacted over  20  stations  using  only  a 
two-watt  HT  and  a  whip  antenna.  He  is 
already  making  plans  for  vacation  next 
year  with  gear  for  AO-10  (AMSAT- 
OSCAR- 10),  AO -27,  FO-20  {Fuji-OS- 
CAR-20),  FO-29  (Fuji-OSCAR-29), 
RS-13,  UO-14,  and  possibly  Phase  3-D 

Continued  on  page  58 
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Gerald  R.  Brown  R3/K50E 
1891 5  Windsor  Lakes  Blvd. 
Houston  TX  77094 
[k5oe@amsat.org] 


From  Russia,  With  Satellite 

41  The  name  is  Brown,  Jem*  Brown. ,r 


This  is  not  a  "how  to"  on  operating  satellites  in  a  foreign  country,  but  rather  an 
informal  accounting  of  one  amateur  radio  operator's  brief  experiences  in  Russia.  If 
you  think  you  would  like  to  operate  satellites  from  another  country,  your  first  place  to 
gather  information  might  be  the  ARRL's  Web  site  [www.arrLorg].  For  information 
about  operating  in  Russia,  visit  K0XQ's  excellent  site  at  [www.rossiya.net/kOxqJitm]. 


I  had  the  opportunity  lo  spend  six 
months  in  provincial  Russia  earlier 
this  year  (February  through  Au- 
gust), mostly  in  the  formerly  closed 
city  of  Dzerzhinsk  (used  lo  be  called 
Gorky  in  Soviet  times),  about  500  km 
NE  of  Moscow.  It  took  four  months  to 
acquire  my  Russian  operating  license 
from  the  Glavgossvya/nadzor  Rossii 
<GGSN,  the  Russian  version  of  the 
FCC)  in  Moscow  (to  see  a  copy  of  the 
GGSN  license,  go  to:  [hup://members. 

aolxom/grbrownrusM  i  license!  jpg]K 
That  time  was  followed  bv  consider- 
able  travel  in-country  to  St.  Peters- 
burg.  Moscow,  and  Krasnoyarsk  (the 
Ural  Mountains  in  central  Siberia), 
leaving  me  with  only  a  few  short 
weekends  for  active  satellite  operation. 

Operating  conditions 

I  lived  in  a  converted  apartment 
building,  now  a  hotel,  the  most  com- 
mon dwelling  all  over  Russia,  Mv  3rd 
floor  room  had  a  balcony,  hut  unfortu- 

p 

nately  it  only  had  exposure  to  the  north 
and  east.  I  was  complete  I  \  blocked  by 
taller  buildings  from  130  degrees  to 
350  degrees  azimuth.  As  you  can  prob- 
ably imagine,  Siberia  and  the  arctic 
are  not  hot  spots  of  amateur  satellite 


activity.  Still,  many  of  the  satellite 
footprints  would  reach  into  eastern  Eu- 
rope while  the  satellite  was  easi  of  me. 
My  station  consisted  of  a  Yaesu  FT* 
100  and  three  home-brew  antennas:  a 

10  meter  dipole,  a  2  meter  ground 
plane,  and  a  70cm  Eggbeatcr  IL  (For 
further  information  on  this  antenna, 
sec  Brown,  Gerald  R.?  "The  Eggbeatcr 

11  Omni -direction  LEO  Antenna."  The 
AMSAT  Journal.  Sepl./Oct.  1999,  pp, 
14-16.  or  [  http://members.aoI.com/ 
k5oejenry/egg  be  a  tcr2.htm]).  You  may 


think  a  nonduplex  radio  and  simple, 
omnidirectional  V/UHF  antennas  are 
far  from  optimum  for  satellite  ground 
station  operation,  and  you  are  right. 
But  that  does  not  mean  that  with  a 
little  work  and  persistence,  you  cannot 
make  contacts  and  vou  cannot  have 
fun.  I  sure  did  both! 

The  Yaesu  FT- 1 00  was  an  ideal  rig 
for  my  little  DXpedition,  It  allowed 
me  to  work  HF  (mv  main  interest  was 
the  IARU  HF  World  Championship), 
work  satellites  in  "split"  mode  (albeit. 


Photo  A.  Station  setup. 
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70  cm  Egg  II, 

2  m  vertical 


Photo  B.  V/UHF  antennas  an  the  balcony, 

not  full  duplex),  and  is  small  enough  lo 
carry  in  my  hand  luggage,  along  with  a 
tiny  MFJ  MightyLke  power  supply.  One 


pleasant  surprise  was  the  effectiveness  of 
the  DSP  in  FM  mode  —  not  a  feature  my 
full-size  rin  al  home  has  available. 


OZERZHINSK  RUSSIA        CQ:  1 6  ITU:29  Loc:L026 


flxepanbd  P.  Bpayn  (JJxeppu) 


s.M3epn(UHCK 
POCCMti 


Gerald  R.  Brown  "Jerry" 

1 891 5  Windsor  Lakes  Drive 
Houston,  Texas  77094 
USA 
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Photo  C  My  Russian  QSL  card. 
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The  antennas  were  also  small  and 
portable,  but  these  were  carried  in  my 
checked  baggage.  I  used  nothing  more 
than  some  PVC  pipe  and  common 
house  wire  tor  the  antenna  construc- 
tion. The  99 1  3F  coax  for  live  70cm  an- 
tenna was  the  heaviest  and  bulkiest 
item  in  my  portable  station  arsenal. 

I  Working  the  easy  ones 

I  thought  the  FM  birds  would  be 
easier  than  in  North  America,  simply 
due  to  less  "competition."  I  also 
thought  AO-27  would  be  my  best 
choice.  I  was  wrong  on  both  counts, 

The  QRM  on  AO-27  was  horrific!  1 
never  made  a  single  successful  QSO 
on  that  workhorse  mode  J  satellite.  As 
the  bird  came  over  my  northern  hori- 
zon, the  uplink  is  captured  by  what  ap- 
pears to  he  a  2m  CW  beacon,  although 
I  could  never  discern  what  intelligence 
lay  behind  the  seemingly  random  char- 
acters being  sent  (no,  it  was  not  RS-I2/ 
1 3).  As  the  bird  moved  down  over  cen- 
tral Siberia,  FM  hroadcast  music 
dominates  the  downlink,  with  an  occa- 
sional strong  Russian  station  able  to 
break  in  and  make  a  call.  I  heard  a 
fewr  successful  Russian  QSOs,  but  never 
heard  any  from  Scandinavia  or  Europe. 

U014  was  a  different  storv.  I  found 
contacts  easy  and  plentiful  on  this  re- 
cently activated  mode  J  satellite,  in- 
cluding several  with  some  old  AO-10 
friends.  It  was  a  real  treat  to  hear  fa- 
miliar calls  like  LY3BR  OZ1MY.  and 
ON1DLL  on  a  Low  Earth  Orbit  (LEO) 
satellite!  Unfortunately,  the  FM  LKOs 
don't  offer  the  opportunity  for  rag- 
chewing  like  AO-10.  My  biggest  regret 
was  not  being  able  to  hear  the  bird 
when  it  was  west  of  me,  giving  me  the 
opportunity  lo  QSO  with  old  AO-10 
friends  from  Italy,  France,  and  the  UK. 
I  never  heard  SO-35  turned  on  over 
Russia. 

Working  the  SSB  satellites 

The  SSB  satellites  are  my  preferred 
form  of  satellite  communication,  af- 
fording more  time  to  have  a  pleasant 
conversation  and  yetting  to  know  the 
operator  on  the  other  end  a  little  better 
than  is  possible  on  the  rapid-fire, 
ever-so-popular,  FM  birds.  Making 


successful  contacts  on  SSB  using  a 
nonduplex  rig  involves  using  one,  or 
both,  of  two  techniques: 

1)  Calling  CQ  and  scanning  a 
range  of  the  expected  downlink  pass- 
band.  This  was  effective  on  RS-13 
and  FO-20,  where  the  SSB  "calling 
frequencies"  are  fairly  standard  at 
29.480  and  435.850  MHz,  respec- 
tively. Using  mode  A  (2  meter  up- 
link), 1  received  nice  signal  reports 
from  UR4MSP  and  SM0NJO  on  RS- 
13.  This  method  is  often  employed 
by  mode  K  (15  meter  uplink)  opera- 
tors using  their  HF  rigs.  Since  FO-20 
has  a  much  higher  altitude  than  the 
ol her  amateur  LEOs,  I  made  my  one 
and  only  central  European  contact 
with  FW1HX  on  this,  my  very  favorite 
satellite* 

2)  Guessing/estimating  the  Doppler 
shift  and  responding  to  another 
operator's  calL  This  technique  often 
requires  a  quick  response,  checking 
to  see  if  you  are  heard,  then  adjusting 
your  uplink  by  1  kHz  or  so,  then  re- 
sponding again.  This  worked  for  me 
on  AO-10  and  I  had  a  nice  QSO  with 
LY3BH  on  this  bird  also.  Not  bad  for 
an  omnidirectional  antenna,  a  nondu- 
plex rig.  and  only  20  Watts  uplink 
power! 

Da  svedanya 

After  just  getting  into  the  swing  of 
satellite  operating  on  weekend  morn- 
ings, my  work  assignment  was  cut 
short  and  I  returned  home  to  Texas  ear- 
lier than  planned.  Still,  the  opportunity 
to  work  amateur  satellites  in  a  foreign 
country  was  memorable  and  exciting, 
managing  two-way  phone  contacts 
with  the  following  countries:  Ger- 
many, Lithuania,  the  Ukraine,  Den- 
mark, Finland,  Sweden,  Kazakhstan, 
Russia,  Poland,  Belgium,  and  Italy.  If 
you  have  the  opportunity  to  travel  to 
some  foreign  locale,  consider  how 
much  fun  you  can  have  working  the 
amateur  satellites  with  small,  portable 
systems  and  simple,  omnidirectional 
antennas.  If  you  are  interested  in  view- 
ing more  detailed  color  photographs,  I 
please  see:  [http://members.aol.com/ 
k5oe)  and  click  on  the  "Russian  site 
link. 
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Hugh  Wells  W6WTU 
1411  18th  Street 
Manhattan  Beach  CA  90266 


Inside  Digital  TV/VCR  Tuners 


Part  2:  Data  transmitter  for  testing. 


This  is  part  two  of  a  series  of  seven  discussions  regarding  the  operation  and  use  of 
digital  TV/VCR  tuners.  Part  one  discussed  the  two  types  of  digital  tuners  and  provided 
a  brief  overview  of  frequency  synthesizers  as  used  within  a  digital  tuner. 


his  part  will  discuss  the  data 
transmitter  that  I  used  to  control 

the    digital    tuner   during    the 

study  and  testing  of  the  tuner  To  test 
a  digital  tuner,  it  is  necessary  to  gen- 
erate a  clock  stream  and  data  bits,  and 
to  provide  an  enable  sign  a)  on  three 


control  lines  providing  input  to  the 
tuner  There  are  a  variety  oi  ways  that 
can  be  developed  to  provide  the  con- 
trol. Those  conversant  with  digital 
techniques,  microcontrollers,  and  com- 
puters will  perhaps  find  them  to  be  the 
easiest  to  implement  as  a  controller.  In 
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Fig.  /.  Block  diagram  of  the  data  transmitter*  Each  shift  register  is  side-loaded  with 
8  bits  of  data. 
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my  case,  a  person  less  conversant  with 
digital  techniques  hardware,  I  chose  to 
develop  a  simple  data  transmitter  from 
readily  available  parts.  While  consid- 
ering the  design  of  the  data  transmitter 
it  became  evident  dial  Td  need  a  way 
of  testing  its  operation  once  it  was 
constructed.  Therefore,  u  data  receiver 
was  also  developed,  but  it  isn't  a  nec- 
essary item  for  exercising  the  tuner. 
However,  it  does  provide  a  visual  dis- 
play oi  the  data  sent  to  the  tuner,  which 
is  a  boost  to  your  confidence  level.  The 
data  receiver  will  be  discussed  in  the 
next  part. 

The  concept  of  the  data  transmitter 
is  to  side- load  the  required  tuner  con- 
trol data  into  shift  registers  and  then 
serially  clock  the  data  into  the  tuner. 
Fig.  1  shows  a  block  diagram  of  the 
data  transmitter  This  is  essentially  the 
same  process  that  would  he  accom- 
plished by  a  computer,  but  in  this  case, 
most  of  the  "work"  is  done  manually. 
Fig.  2  shows  the  schematic  for  the 
transmitter,  including  the  use  of  a 
clock  counter  and  anti -bounce  start 
circuit.  A  single  anti-bounce  clock 
switch  could  be  used  for  clocking  data 
and  eliminate  the  need  for  the  counter 
portion  of  the  data  transmitter.  Without 
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Fig.  2.  19-bit  data  transmitter  generates  binary  serial  bit  stream  for  controlling  a  digital  TV/VCR  tuner. 


the  counter,  the  operator  would  huve  to 
keep  track  of  the  number  of  clock 
pulses  being  provided, 

Side-loading  of  the  registers  is  ac- 
complished using  dip  switches,  I  chose 
to  use  three  8-swilch  dip  switches  and 
operate  them  inverted  so  that  electrical 
"on"  is  down  and  up  is  "off/1  The  ob- 
jective was  to  provide  a  solid  LOW  at 
the  input  of  the  register  for  a  **(T  input. 
When  switched  "oflV*  a  pull  up  resistor 
pulls  the  node  to  +5  volts  for  a  logic 
HIGH, 

From  an  operator's  perspective,  the 
switches  are  down  for  a  data  LOW  and 
are  up  for  a  data  HIGH,  which  elimi- 
nates the  confusions  of  switch  logic.  In 
other  words,  up  is  a  4tr  and  down  is  a  "0". 

At  first,  I  tried  using  standard  TTL 
74165  shift  registers  in  the  initial  de- 
sign, and  found  them  to  be  very  sensi- 
tive to  glitch ing  problems.  I  was 
unable  to  resolve  the  problem  even  al- 
ter performing  troubleshooting  using 
an  oscilloscope  and  a  logic  analyzer. 


The  tests  failed  to  show  up  the  reasons 
for  glitching.  By  switching  to  the 
74HC165  part,  the  circuit  settled  down 
and  behaved  as  expected. 


Clock 

A  555  running  at  approximately  12 
Hz  is  used  as  a  clock  generator.  The 
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Fig.  3.  7490  IC  binary  counter  ami  decoder  scheme  used  in  the  data  transmitter 


choice  of  clock  frequency  was  quite 
random,  and  may  be  ai  whatever  speed 
is  desired  by  the  operator  as  long  as  it 
doesn't  exceed  100  kHz.  When  operat- 
ing the  tuner  on  the  workbench,  the 
low  clock  speed  seems  to  be  adequate. 
Running  it  faster  did  not  enhance  or 
detract  from  the  study  of  the  tuner. 
Starting  and  stopping  of  the  535  is  ac- 
complished by  raising  and  lowering 
pin  4,  which  is  the  555's  control  pin, 

Before  using  pin  4  for  start -slop  con- 
trol, I  tried  free-runnina  the  555  and 
then  gating  the  output  through  a  logic 
gate.  Although  the  process  worked  to 
Mime  degree,  the  results  were  a  little 
unpredictable-  Switching  the  control 
to  pin  4  of  the  555  provided  positive 
control  over  the  clock. 


Counter 

Even  though  clocking  the  data 
manually  worked  OK,  I  chose  to  make 
the  clocking  more  automatic  by  using 
a  counter  to  create  a  "slop*'  function  at 
the  end  of  the  selected  count  sequence. 

To  achieve  a  bit  stream  count  in  the 
range  of  18-20  bits,  a  pair  of  7490  de- 
cade counters  was  selected  and  con- 
nected to  operate  in  cascade.  Because 
7490  counters  do  not  provide  a  carry 
output  that  is  desired  to  drive  a  second 
stase,  only  a  count  of  nine  is  obtained 
from  the  first  counter,  instead  of  the 
normal  ten.  The  second  counter  in  the 
chain  is  the  "10s"  counter  It  is  capable 
of  counting  to  100,  but  is  stopped  at  the 
end  of  the  lyth  clock  pulse.  Decoding 
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Fig.  4.  Component  placement  for  the  data  transmitter* 


ihe  counter  from  pin  9  of  the  second 
counter  and  pin  1 1  of  the  first  provides 
a  stop  pulse,  after  the  19th  clock, 
which  is  transferred  back  to  the 
antihounce  start  gate,  stopping  all  op- 
erations. Picking  up  pin  9  from  both 
counters  provides  a  "stop"  after  the 


Parts  List  for  Data  Transmitter 

FM.2,4 

4.7k  1/4  W  resistor 

R3 

2.2k  1/4  W  resistor 

R5f  6P  7 

1k  R-pack  Bourns  4610X-10M02 
9-pin  SIP  or&quiv. 

C1t2>  3. 
4.  5,  7,  6t 

9 

0.01  ^F  50  V  disc  ceramic  capacitor 
or  equiv 

C6 

10  uF  16  V  radial  lead  capacitor  or 
equiv. 

CIO 

100-500  F  16  V  radial  lead 
capacitor  or  equiv. 

SW1 

SPST  momentary  pusJi  switch,  any 
type  available 

SW2,  3. 

4 

©-pin  SPST  D*P  switch 

U1 

7400  quad  2-input  gate 

U2 

555  timer  IC 

U3.  4,  5 

74HC165  8-bit  serial  shift  register: 
NTE  74HC165,  Digi-Key  296-2098- 
5-ND,  Mouser511-M74HC165 

U6.  7 

7490  decade  counter  IC 

US 

7410  triple  3-input  gate 

Misc 

IC  sockets 

Table  L  Ports  list  for  the  data  transmitter 


end  of  count  "22",  should  the  extra 
clock  counts  be  desired. 

A  truth  table,  shown  in  Fig,  3,  was  de- 
veloped to  provide  visualization  of  which 
IC  pins  to  "pick,"  both  for  coupling  the 
counters  as  well  as  to  determine  the 
"stop"  bit. 

During  the  counter  development,  it 
was  unknown  which  counter  pins  to 
use  to  obtain  the  desired  STOP  count. 
Therefore,  to  accommodate  a  variety 
of  decoding  schemes,  a  7410  triple  in- 
put gate  was  selected  and  is  shown  in 
the  schematic.  However,  in  the  final 
circuit  only  two  inputs  were  required 
for  each  decoder.  If  desired,  a  7400 
two-input  gate  may  be  used  as  a  re- 
placement for  the  7410,  with  the  ap- 
propriate pins  being  accommodated. 

Output  circuit 

Tuner  communication  is  provided 
through  three  wires  connected  to  spe- 
cific functions  generated  within  the 
transmitter  The  ENABLE  line  is  also 
the  register's  LOAD  line,  which  al- 
lows the  shift  registers  to  be  side- 
loaded  with  tuner  control  data  when 
the  ENABLE  line  is  LOW.  Raising  the 
ENABLE  line  allows  the  data  to  be 
clocked  through  the  registers  into  the 
tuner  There  is  a  "two  clock  bit"  data 
displacement  between  a  transmitter 
switch  position  where  it  ends  up  within 
the  tuner's  register.  Accommodation  of 
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Fig.  5.  PCB  top  foil  side. 
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the  displacement  is  handled  by  shifting 
the  data  entry  position  appropriately 
on  the  data  switches  until  the  data 
lands  into  the  correct  register  position. 
Techniques  for  finding  the  correct 
position  are  discussed  later. 

Data  output  for  the  tuner  is  ob- 
tained directly  from  the  serial  output 
port  of  the  MSD  shift  register  To 
prevent  an  accidental  entry  of  a  "1" 
in  the  LSD  position  during  clocking, 
the  LSD  register's  serial  input  port  is 
grounded. 

A  direct  output  from  the  555  pro- 
vides the  clock  signal  for  all  of  the 
transmitter  functions  as  well  as  for  the 
tuner.  Buffering  of  the  clock  line  to  the 
tuner  was  not  required  because  the 
555 *s  output  driver  will  drive  a  large 
number  of  logic  loads.  However,  a  clock 
buffer  may  be  added  to  the  circuit  if 
the  user  desires. 


Packaging 

Packaging  of  the  data  transmitter 
was  done  on  a  double-sided  printed 
circuit  board,  where  as  much  ground 
plane  as  possible  was  left  on  the  board. 
The  component  placement  for  my  data 
transmitter  is  shown  in  Fig*  4*  The 
parts  list  is  shown  in  Table  1.  Al- 
though circuit  board  construction  may 
not  be  required  for  the  project,  after 
noting  the  74165  glitch  issue  that  oc- 
curred, I'd  recommend  a  board  if  one 
can  be  made.  In  the  absence  of  a  suit- 
able board,  direct  wiring  of  the  circuit 
may  work  if  the  74HC165s  are  as 
glitch  tolerant  as  they  appear  to  be.  I 
used  IC  sockets  on  my  board  so  that  I 
could  switch  ICs  around  while  trouble- 
shooting the  glitch  issue.  I've  not  ob- 
served an  issue  with  the  use  of  sockets 
on  my  board. 


Fig.  6*  PCB  bottom  foil  aide. 


The  lower  side  of  the  hoard  carries 
the  logic  circuit,  while  the  top  side  car- 
ries the  clock,  enable,  and  power  cir- 
cuits. Jumper  wires  were  used  to 
complete  power  circuits  lhal  became 
trapped  by  logic  circuits,  "Z"- wires 
were  used  to  connect  power  and 
ground  circuits  between  ihe  two  board 
sides. 

It  is  necessary  to  provide  as  much 
ground  plane  as  possible  on  the  board 
and  use  an  ample  number  of  bypass 
capacitors.  Bypassing  IC  Vcc  termi- 
nals to  ground  with  capacitors  having 
short  lead  lengths  reduces  the  possibil- 
ity of  logic  g  I  itching.  At  least  one  or 
two  high  value  filter  capacitors  should 
be  used  on  the  Vcc  line  as  welL 

Part  six  of  this  series  will  show  a 
procedure  and  details  for  making  the 
printed  circuit  boards  for  the  data 
transmitter.  The  procedure  described 


is     simple     and    provides     reliable 
boards. 

The  next  part  of  the  digital  tuner 
series  wrill  discuss  the  data  receiver 
and  then  be  followed  by  a  discussion 
of  how  to  interrogate  and  test  digital 
tuners. 
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Jim  R.  Walls  K6CCC 
609  E.  Newburgh  St. 
GlendoraCA  91740-6031 
[k6ccc@amsat.org] 


OSCAR-10  Antenna  System 

A  look  at  the  high  end  of  the  antenna  spectrum. 


My  satellite  station  is  what  is  generally  considered  to  he  an  OSCAR- 10-class  station. 
That  means  that  I  have  long  boom  circularly  polarized  yagis  with  remotely  switchahle 
polarization,  tower-mounted  GAsFET  preamplifiers,  elevation  and  azimuth  rotators, 
and  high  quality  coaxial  cable.  Although  many  people  operate  satellites  with  very 
small  antennas,  this  is  a  discussion  of  the  high  end  of  the  antenna  spectrum.  I  use  this 
with  a  Yaesu  FT-736R,  which  many  people  consider  to  be  one  of  the  best  satellite  rigs 
ever  built  I  have  never  used  the  digital  satellites,  so  this  discussion  will  be  limited  to 
use  of  the  analog  satellites  on  the  VHF  and  UHF  bands. 


As  of  this  writing  there  are  six 
such  satellites  —  three  FM 
"bent  pipe"  repeaters  (UO-14, 
AO-27,  and  §0-35),  and  three  analog 
transponder  satellites  (AO-10,  F0-2G, 
and  FO-29).  In  its  current  configuration, 
my  station  is  overkill  for  the  FM  satel- 
lites, works  very  well  for  FO-20  and  FO- 
29,  and  k  marginally  adequate  for 
AO-10.  If  all  the  predictions  about  P3D 
become  true,  it  will  work  very  well  for 
P3D. 

As  any  station  is  only  as  good  as  the 
weakest  link,  I  will  go  through  each  of 
the  parts  of  the  antenna  system.  This 
will  include  some  discussion  about 
how  or  why  each  component  was  se- 
lected, how  it's  used  and  installed,  and, 
in  some  cases,  some  different  points  of 
view,  I  will  also  discuss  changes  that  I 
would  like  to  make  in  the  future. 

The  antennas 

For  antennas,  I  am  using  KLJVFs 
long  boom  circularly  polarized  yagis. 
For  2m,  this  is  a  22-element  crossed 
element-type  yagi  (1  [  elements  in 
each  plane)  on  an  18-foot  10-inch 
boom.  The  430  antenna  is  a  40-eIe- 
ment  crossed  element-type  yagi  (20  in 
each  plane)  on  about  a  12-foot  boom. 
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Although  these  antennas  are  no 
longer  manufactured,  they  are  not 
overly  hard  to  find  on  the  used  market. 
For  many  years,  they  were  considered 
to  be  the  top  end  commercially  manu- 
factured circularly  polarized  satellite 
antennas  for  2m  and  430  MHz.  I 
bought  my  antennas  from  the  estate  of 
a  silent  key.  If  I  were  to  purchase  new 
antennas  today,  I  would  undoubtedly 
go  with  the  M2  antennas,  as  they  are 
fine  antennas  and  the  best  currently 
available  manufactured  antennas  of  this 
type.  Photo  A  shows  the  two  antennas  as 
they  currently  are  mounted. 

The  mounting  boom 

One  of  the  perpetual  discussions  about 
satellite  antennas  is  what  kind  of 
mounting  boom  to  use,  The  purists  will 
tell  you  that  a  crossed  element-type 
CP  yagi  must  be  mounted  on  a  nonme- 
tallic  boom  with  no  conductor  of  any 
type  (including  the  feedline)  in  the  an- 
tenna pattern.  And  they  are  right  —  to 
a  point.  Yes,  there  will  be  pattern  dis- 
ruptions by  having  a  metallic  boom  or 
other  conductors  in  the  antenna  pat- 
tern. Will  you  notice  a  difference? 
Most  likely  not  —  or  if  you  do,  it 
won't  be  much  of  a  difference. 


I  have  used  my  current  antennas  on 
both  a  nonmetallic  boom  and  also  a 
steel  boom.  When  I  first  put  my  cur- 
rent antennas  up,  they  were  mounted 
on  a  12-fooMong  wooden  boom  of 
1-inch  dowel.  This  was  chosen  largely 
because  I  happened  to  already  have  it. 
The  wooden  boom  worked  OK,  but 
flexed  far  more  than  I  was  happy  with. 
The  next  step  was  to  install  a  2-inch 
steel  mast  section  about  7  feet  long 
eoaxially  over  the  center  of  the 
wooden  boom,  with  the  mast  section 
well  secured  to  the  boom.  This  gave  the 
strength  of  the  steel  and  still  did  not  have 
a  metallic  boom  in  the  antenna  pattern. 

This  worked  out  very  well  and 
would  still  be  in  use  today,  had  I  not 
broken  the  wooden  mast.  Hint:  Don't 
rotate  the  antenna  through  180  degrees 
of  vertical  rotation  from  inside  the 
shack  (where  you  can't  see  the  anten- 
nas), while  your  work  ladder  is  block- 
ing the  antenna  travel.  Rotator  one  — 
boom  zero  —  time  for  new  boom.  Af- 
ter breaking  the  boom,  I  used  what  I 
had  lying  around  that  day,  which  was  a 
Radio  Shack  10-foot  mast  (R.S.  part 
#15-848).  Mechanically  that  works  fine, 
and  I  have  not  really  observed  any  dif- 
ference in  antenna  performance.  When 


I  get  my  tower  up  and  relocate  these 
antennas,  I'll  likely  go  back  to  using  a 
nonmelallie  boom,  however. 

Rotators 

If  you  are  installing  a  large  antenna 
array,  you  will  need  to  rotate  them  in 
both  azimuth  and  elevation.  With  a 
short  yagi,  it  is  possible  to  get  away 
with  only  using  azimuth  rotation,  but 
long  yagis  are  directional  enough  that 
azimuth-only  rotation  is  very  limiting* 
Although  there  are  several  options 
available  for  the  person  wanting  to  put 
something  together,  the  only  currently 
available  commercial  product  I  know 
of  is  the  Yaesu  G-5500  El/Az  rotator 
combination.  It's  designed  tor  the 
purpose  and  it  works  very  welL  If 
you  have  any  thoughts  of  computer 
control  of  the  rotators,  bite  the  bullet 
and  get  the  Yaesu  rotator  combination 
It's  designed  for  it. 

If  you  buy  a  Kansas  City  Tracker,  it 
comes  with  a  cable  already  wired  for 
this  rotator  as  well  I  originally  used  a 
rotator  that*  while  it  was  a  fine  rotator, 
was  not  well  suited  for  inlerface-io- 
eomputer  control.  After  almost  com- 
pletely rewiring  it,  I  still  could  not  get 
it  to  work  right.  The  problem  was  that 
the  position  sense  wire  in  the  control 
cable  was  also  used  for  one  side  of  the 
AC  power  lo  the  brake  release.  Al- 
though the  resulting  4  volts  of  AC  hum 
did  not  bother  the  front  panel  meter  at 
all,  ii  played  heck  with  the  analog-to- 
digital  converter  in  the  Kansas  City 
Tracker.  I  finally  gave  up  and  bought 
the  G5500,  and  am  very  happy  with  it. 

Preamps 

Remember  the  old  ham  adage.  "You 
can't  work  'cm  if  you  can't  hear  'em"? 
This  is  as  true  on  satellites  as  any- 
where else  —  if  not  more  so.  Although 
a  tower-mounted  preamp  is  normally 
not  required  for  the  FM  satellites,  and 
only  occasionally  on  FO-20  and  FO- 
29,  it  is  highly  recommended  for  AG- 
IO. A  preamp  mounted  at  the  antenna 
or  tower  top  will  make  up  for  even  a 
quite  long  feedline  run. 

Make  sure  that  you  gel  a  preamp  that 
has  built-in  relay  switching*  I  am  using 
the  preamps  from  Advanced  Receiver 


Photo  A.  Here  are  the  two  antennas  as  they  currently  are  mounted. 


Research.  Several  other  companies 
build  fine  preamps  that  will  perforin 
very  well  for  the  purpose.  The 
preamps  I  am  using  are  not  designed 
for  outside  mounting,  so  I  have  them 
mounted  in  an  outdoor  electrical  box. 
The  box  is  mounted  just  below  the  ro- 
tators. The  preamps  are  controlled 
from  in  the  shack.  Photo  B  shows  the 
electrical  box  with  the  two  preamps  in- 
stalled in  it.  The  preamps  are  stacked 
one  behind  the  other  so  that  only  the 
2m  preamp  is  visible.  On  the  left  wall 
of  the  box  is  a  terminal  strip  that  con- 
nects the  power  wires  to  the  preamps 
and  the  phasing  cables  for  the  antennas 
to  a  cable  down  to  the  shack,  where  a 
switchbox  I  built  controls  the  preamps 
and  antenna  polarity  phasing. 

Support  mast 

At  this  time.  I  am  using  the  bottom 
three  sections  of  a  Radio  Shack  36- 
foot  push-up  pole  (R.S.  part  #15- 
5067).  This  is  sitting  on  a  base  piece 
set  in  concrete  and  clamped  lo  the  eve 
of  my  house  at  about  at  the  15-foot 
level  The  height  of  the  mast  was  ad- 
justed so  that  the  back  end  of  the  2m 
antenna  just  clears  the  peak  of  the  roof 
when  the  antennas  are  pointed  straight 
up.  Each  joint  between  mast  sections  is 
pinned.  This  is  highly  important,  as  the 
rotational  torque  of  the  large  antennas 
mounted  at  the  ends  of  a  long  cross 
boom  will  cause  problems  if  the  mast 


sections  are  not  pinned.  Do  not  depend 
on  a  friction  clamp.  One  problem  with 
a  satellite  antenna  installation  is  that  it 
is  not  possible  to  guy  the  mast  very 
close  lo  the  rotators,  as  the  guys  would 
foul  the  antennas  when  they  are 
pointed  up.  On  the  other  hand,  there  is 
little  need  to  put  the  antennas  very 
high.  Unless  there  are  local  obstruc- 
tions, adding  height  only  adds  feedline 
loss.  For  this  reason,  I  have  the  mast 
no  higher  than  needed. 

Continued  on  page  58 


Photo  B*  The  electrical  box  with  the 

preamps  ins  failed  hi  it. 
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Roger  J.  Cooke  G3LDI 
The  Old  Nursery, 
The  Drift, 
Swardeston, 
Norwich, 
NR14  8LQUK 


Satellite  Gateways 


Time  you  tried  one? 


The  terrestrial  packet  network  has  been  with  us  now  for  over  15  years  and  it  now 
seems  to  be  in  a  decline.  There  are  several  reasons  for  this  decline  in  popularity.  At  its 
peak,  packet  radio  was  newt  no  other  mode  existed  like  it,  and  it  was  a  great  time  for 
experimenting  to  see  just  what  could  be  done.  Once  established,  with  links  and  nodes, 
passing  traffic  became  more  of  a  service.  With  the  explosion  of  the  Internet  and  mobile 
telephone  networks,  a  lot  of  the  magic  of  amateur  radio  has  gone.  However,  there  are 
still  some  of  us  "old-timers"  who  still  try  to  maintain  the  status  quo,  and  to  try  to  make 
the  amateur  network  evolve  further.  Unfortunately  some  of  the  original  founding 
amateurs  who  started  the  data  revolution  have  also  deserted  the  sinking  ship! 


he  amateur  satellite  organiza- 
tions have  put  an  immense 
amount  of  work  into  designing, 
building  and  launching  numerous  sat- 
ellites over  the  years.  The  latest  one. 
Phase  3-D  should  be  in  orhil  and 
working  by  the  time  you  are  reading 
this.  This  will  expand  the  horizons  of  a 
lot  of  amateurs  who  are  unable  to  erect 
large  antenna  systems  in  their  back 
yard.  Communication  across  continents 
should  be  commonplace  and  tor  a 
large  percentage  of  the  day,  regardless 


of  propagation.  There  are  also  several 
Low  Earth  Orbiters  that  have  been 
tirelessly  working  and  orbiting  the 
Earth  for  a  number  of  vears.  These  are 

the  satellites  that  are  of  interest  to  the 
Data  enthusiast,  and  in  particular  Uo- 
Sat-OSCAR-22.  This  satellite  is  the  one 
used  for  the  transfer  of  data  from  the 
terrestrial  network  up  to  UO-22  and 
back  down  again  when  it  appears  on 
Lhe  other  side  of  the  globe.  It  is  a  very 
satisfvins  feeling  to  know  that  ama- 
teurs  here  can  pa>s  mail  in  this  way  on 


Photo  A,  Ait i hot's  antenna  system, 
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earth,  but  even  this  has  declined  in 
popularity,  largely  due  to  a  migration 
to  the  Internet  and  E-mail.  I  hope  that 
by  describing  the  system,  we  can  en- 
courage more  amateurs  to  use  amateur 
radio  for  amateur  traffic  and  help  sup- 
port a  system  that  can  evolve  to  even 
greater  things. 

If  we  don't  do  this,  there  arc  greedy 
commercial  eyes  looking  at  our  VHF/ 
UHF  bands  right  now  and  rubbing 
their  hands.  If  those  frequencies  are 
"sold  off*  we  will  never  gel  ihem  back 
again.  This  is  a  classic  case  of  "use  it 
or  lose  it."  Anybody  can  pick  up  a 
telephone. 

Svstem  Hardware 

Radio  —  As  the  data  link  operates 
full  duplex,  it  is  necessary  to  have  ei- 
ther two  transceivers,  or  one  that  can 
operate    both    bands    simultaneously. 

The  modem  ones,  such  as  the  FT-847, 
can  do  this,  so  this  simplifies  die  radio 
requirement.  I  run  the  Icom  271/471 
combination  and  it  works  just  as  well. 

Antennas  —  The  uplink  to  the 
Pacsat  is  on  2  meters  and  the  downlink 
is  on  70cm.  Obviously  signals  are  not 
enormous,  so  some  sain  is  needed.  The 


minimum  requirement  for  the  uplink 

frequency  is  something  like  a  10xy? 
preferably  arranged  and  phased  to  give 
Right  Hand  Circular  Polarisation 
(RHCP).  For  70cm  a  multi -element 
beam  can  be  used,  or  a  16-turn  helix. 
James  Miller  G3RUH,  produces  a  kit 
for  a  16-turn  helix,  and  it  works  very 
well,  is  easy  to  assemble  and  has  a 
very  low  SWR  when  tuned  correctly. 

These  antennas  are  mounted  on  a  9 
ft.  boom  and,  in  my  case,  the  whole  as- 
sembly is  on  top  of  a  25  ft.  home-made 
tower.  The  assembly  has  to  be  rotated 
in  azimuth  and  elevation  and  for  this  I 
use  a  Yaesu  G-5600B  rotator  combina- 
tion, I  use  Landwehr  preamps,  also 
mounted  on  the  top  of  the  tower  and 
the  feeders,  which  should  be  as  short 
as  possible,  are  a  piece  of  LDF-250  for 
70cm  and  UR-67  for  2  meters.  My 
feeder  length  is  about  35  ft.,  as  the 
tower  is  just  outside  the  shack.  There 
are  many  variations  on  this  theme  of 
course,  but  this  is  about  the  average  in- 
stallation. My  antenna  system  can  be 
seen  in  Photo  A. 

TNC/Modem  —  The  TNC  is  the  old 
version  1  Tiny-2,  running  in  KISS 
mode  together  with  a  9600  baud  mo- 
dem, which  in  my  case  is  the  G3RUH 
modem,  This  I  mounted  in  a  similar 
box  to  the  TNC  and  put  this,  on  top  of 
the  Tiny-2,  Connections  are  straight- 
forward and  easy  to  do.  However, 
these  days,  there  are  9600  baud  units 
all  ready  to  go,  and  these  can  be  used 
with  no  construction  time  needed. 

Computer  —  This  can  be  anything 
from  a  386  upwards,  preferably  not 
less  than  a  486  however!  It  is  actually 
much  easier  to  run  two  computers,  net- 
worked together  The  Satgate  runs  on 
one  and  this  talks  to  the  other,  running 
the  BBS.  For  example,  in  my  case  I 
have  a  486  100  MHz  for  the  Satgate, 
and  a  Pentium  1 50  for  the  BBS, 

Control  —  Running  all  this  equip- 
ment every  day  for  a  large  percentage 
of  the  day,  it  is  essential  that  the  satel- 
lite is  tracked  on  the  nose,  and  also  the 
radio(s)  are  moved  in  frequency  to  com- 
pensate for  Doppler  shift  On  a  Low 
Earth  Orbiter  (LEO)  such  as  UO-22, 


Doppler  can  move  the  frequency  some 

15  kHz. 

In  order  to  automate  the  system  and 
save  Sysop  time  and  worry,  there  has 
to  be  a  method  of  controlling  these  pa- 
rameters. The  TrakBox  is  one  such 
way,  and  was  designed  by  JA6FTL  of 
JamsaL  It  is  a  stand-alone  unit,  sup- 
plied as  a  PCBS  and  has  to  be  built  and 
mounted  in  a  box.  With  a  weekly  feed 
of  Keplerian  elements,  it  tracks  up  to 

16  satellites  and  controls  the  radio 
gear,  compensating  for  Doppler  shift. 


For  more  information  about  TrakBox, 
E-mail  Fred  Southwell  G6ZRU  at 
[g6zru@amsat.org]. 

Another  method  is  the  PCB  from 
Dave  Lamont  ZL2AMD.  This  is  a 
PCB  that  mounts  inside  the  PC,  does 
not  use  a  COM  port  and  is  conve- 
niently out  of  the  way.  It  does  a  similar 
job  to  the  TrakBox  and  takes  up  less 
room,  plus  it  saves  an  IRQ.  Contact 
Dave  Lamont  ZL2AMD,  510,  Ken- 
nedy Road,  Napier  New  Zealand  4001 ; 

Continued  on.  page  40 


HF  -  ON  THE  GO! 

•BASE  STATIONS  •  BOATS  •  PLANES  •  AUTOMOBILES 


The  World's  Smallest  Full-Featured  HF-SSB  Radio 
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The  SG-2020  is  the  perfect  choice  for  base,  backpacks  or  business  trips, 
•  Weighing  in  al  just  4.5  pounds,  the  SG-2020  features  fully  adjustable 
output  power  from  0  to  20  watts  PEE  •  Low  current  requirements  in 
receive  mode  allow  practical  battery  pack  operation.  •  A 
bullet-proof  front  end  provides  third  order  intercept  at 
better  than  +18dB,  virtually  eliminating  adjacent  channel 
interference.  *  Designed  with  the  portable  user  in  mind, 
it  comes  complete  with  built-in,  fully  adjustable  mode  'B'  Iambic  keyer, 
V0GAD  baseband  speech  processing  and  RF  clipping.  •  All  this  plus 
legendary  SGC  quality  and  reliability  at  an  incredibly  low  price. 


For  complete  details  on  ike 
SG-2020,  see  your  SGC  dealer, 
or  check  out  our  website. 


1-800-259-7331 

www.sgcworId.com 


PC.  Box  3526  Bdlevue,  WA  98009  USA 

Phone:  (425)  746-6310  Fax:  (425)  748-6384  Email:  sgc@sgcwnrld.com 
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Photo  S,  Author  CJLDL 

id  +64-(i-K44-9ll7;  Fax  +64-6-843- 
2953;  E-mail  |lamontd@clear,nct.nz]. 

Software  —  Musi  amateur  comput- 
ers now  use  Windows  9x  and  this  is 
the  platform  that  most  Satiates  use. 
Its  possible  to  run  both  the  BBS  and 
WISP  software  on  one  machine,  but  it 
is  easier  to  use  two  PCs.  networked  to- 
gether. The  main  BBS  program  will  be 
F6FBB  7J)0g.  This  runs  on  one  PC, 
taking  the  messages  from  the  terres- 
trial network  and  forwarding  ihem  to  a 
file  in  a  director)  in  the  root  of  the 
BBS  PC.  These  come  from  VHF/UHF 
and  in  my  case  also  HF  as  I  run  an  HF 
Gateway,  loo.  At  a  pre -determined  time 
the  Sahzale  PC  collects  these  files  and 
processes  them  prior  to  a  pass  of  UO- 
22,  The  Satgate  PC  runs  a  program 
called  WISP,  written  hy  Chris  Jackson 
G7UPN/ZL2TPO.  Chris  works  at  the 
University  of  Surrey,  This  continu- 
ously tracks  many  satellites  and  prior- 
ity can  be  given  to  certain  satellites.  In 
the  case  of  the  Gateway,  priority  will 
be  given  to  UO-22  overall  other  satel- 
lites. If  you  are  tracking  KO-25  for  ex- 
ample and  UO-22  came  within  range, 
the  gear  would  leave  KO-25  to  go  and 
track  UO-22. 

Prior  to  the  pass,  the  mail  is  pro- 
cessed to  conform  to  the  protocol  used, 
and  a  similar  post-pass  processing 
40  73  Amateur  Radio  Today  •  October  2000 


lakes  place.  The  mail  is  then  passed 
to  the  BBS  computer.  All  this  pro- 
cessing software  is  written  by  Andrew 
Sellers  G8TZJ.  .Andrew  is  pictured  in 
Photo  2. 

WISP  automatically  updates  the 
Keps  when  downloaded  from  UO-22. 
These  are  normally  uploaded  to  the 
satellite  on  a  regular  basis  so  are  usu- 
ally the  latest  set.  However,  it  is  also 
possible  to  subscribe  to  receive  them 
weekly  on  the  Internet,  Obviously  it 
would  be  a  manual  job  then  to  update. 
UO-22  also  updates  the  computer 
clock;  the  satellite  itself  is  updated 
from  a  very  accurate  source.  When 
tracking  satellites,  the  Keps  and  the 
time  are  extremely  important,  WISP 
satellite  tracking  software  can  now  be 
obtained  from  AMSAT  NA  for  $60  for 
members  and  $70  for  non members. 
Application  should  go  to  AMSAT,  850 
Sligo  Ave.  #600,  Silver  Spring  MD 
20910,  tel.  (301 )  589-6062. 

For  updating  the  TrakBox  with  the 
latest  Keps,  and  also  for  station  details 
such  as  latitude  and  longitude,  callsign. 
etc.,  Procomm  is  used. 

Setup  —  Wiring  of  the  hardware  is 
fairly  straightforward.  Checking  out 
the  SWR  on  the  antennas  is  very  im- 
portant, as  is  the  alignment  of  the  an- 
tenna system,  I  use  the  Pole  Star  to 


align  the  antennas.  The  only  disadvan- 
tage is  that  it  has  to  be  done  at  night,  so 
I  usually  do  it  in  the  summer!!  Once 
the  software  has  been  loaded  and  set 
up  correctly,  and  this  can  take  quite 
some  lime,  tracking  of  one  satellite 
can  be  attempted.  I  cannot  stress 
enough  the  need  to  have  the  com- 
puter clock  as  accurate  as  possible, 
the  latest  Keplerian  elements,  and  the 
antennas  aligned  properly.  It  will  lake 
a  few  attempts  to  see  any  visible  data 
from  the  satellite,  but  once  that  happens. 
it  is  very  satisfying  indeed. 

Problems  will  occur 

There  is  no  perfect  system,  so 
dont  be  discouraged  if  the  first  few7 
anempts  end  up  as  a  big  zero!  There 
are  quite  a  few  Elmers  around  to  ask 
if  you  have  any  queries,  and  you  will 
have,  believe  me!  Don't  be  afraid  to 
ask,  we  all  had  to. 

The  salis Taction  you  will  achieve  at 
sending  a  message  this  way,  whether  it 
be  direct  or  via  a  Satgate,  is  much 
greater  than  that  obtained  from  using 
the  telephone,  so  even  if  you  don't  in- 
tend to  set  up  a  satellite  station  your- 
self, please  try  to  make  use  of  the 
Satellite  Gateway  network.  In  the 
short  lime  I  have  run  a  Satgate,  some 
three  years  now,  I  have  noticed  a  de- 
cline in  traffic,  and  that  old  saying 
springs  to  mind  —  Use  it  or  lose  it! 
Never  has  this  been  truer  In  fact,  as  I 
have  been  writing  this.  I  received  a  let- 
ter from  AMSAT  UK,  confirming  my 
opening  paragraph,  suggesting  that 
youngsters  these  days  arc  only  inter- 
ested in  the  Internet.  Membership  of 
AMSAT  UK  is  now  one- third  of  what 
it  was  ten  years  ago-  The  very  exist- 
ence of  AMSAT  UK  is  now  threat- 
ened, and  it  won't  be  long  before  this 
happens  in  the  USA,  too 

We  can  all  trv  to  stem  the  How  and 
encourage  activity,  and  this  is  the 
reason  for  this  article.  If  I  have  en- 
couraged just  one  person  to  try  satel- 
lite communications,  this  article  will 
have  been  worthwhile.  So,  next  time 
you  send  an  E-mail  to  a  UK  amateur, 
trv  the  Satiate  first.  That  is  where 
amateur  traffic  should  be,  anybody 
can  use  a  telephone.  Think  before  you 
link!!!  See  vou  on  the  birds! 


Calendar  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Calendar  Event  two  months  in 
advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in  the 
December  issue,  we  should  receive  it  by  October  31,  Provide  a  clear,  concise  summary  of  the 
essential  details  about  vour  Calendar  Event 


OCT  8 

DIMONDALE,  Ml  The  Central  Michigan  ARC, 
and  the  Lansing  Civil  Defense  Repeater  Assn.. 

wilt  sponsor  "Ham Fair  2000"  at  The  Summit, 
9410  Davis  Hwy,,  Dimondale  Ml  (just  minutes 
from  Lansing),  8  a.m  -2  p.m.  Vendor  setup 
starts  at  6  a.m.  VE  exams  at  10  a.m.  (ARRL 
VEC),  9:30  a.m.  registration.  Walk-ins 
welcome,  but  pre-registration  is  strongfy 
recommended.  First  come,  first  served.  E-mail 
[n8vys@voyager.net],  DX  Forum  with  Bil 
W8EB,  and  Ron  ND5S,  at  10  a.m,  See  and 
hear  the  story  of  their  annual  trip  to  St.  Maarten 
for  the  ARRL  International  DX  Contest,  where 
they  operate  as  PJ8A.  An  ARRL  Forum  wifl  be 
presented  at  8:30  a.m.  The  Enforcement 
Forum  is  a  must-see  for  anyone  with  questions 
on  how  the  job  gets  done,  and  what  Riley 
HolJingsworth  of  the  FCC  has  planned  for  2000 
and  beyond.  Advance  tickets  S5.  $6  at  the  door; 
12  and  under  admitted  free.  Advance  tables 
$10.50,  $12.50  at  the  door.  Ptease  contact  J. 
Ervin  Bates  W8ERVt  RO,  Box 80106,  Lansing 
Mi  48908;  Tel.  (517)  676-2710;  E-mail 
[w8erv@arrf,net].  Hotel  accommodations  at 
the  Holiday  inn,  7501  W.  Saginaw  Hwy., 
Lansing.  Call  (517)  627-3211  and  ask  about 
hithe  Special  Summit  rate  of  $68  per  room!"  Fax 
(517)  627-5240.  Located  only  10  minutes  from 
the  Summit,  take  Exit  93B. 

MEDINA,  OH  Join  the  M2M  Group  for  the  all 
new  2000  Medina  County  Hamfest,  Sunday, 
Oct.  8th,  at  the  Medina  County  National  Guard 
Armory,  920  W.  Lafayette  Rd.,  1/2  mile  west 
of  the  fairgrounds.  Vendor  setup  at  6:30  a.m. 
Open  to  the  public  8  am-2  p.m.  Talk-in  on 
147.030(+).  Computer  equipment,  new  and 
used  ham  gear,  VE  exams,  contact  Fred  at 
(440)  236-3477.  Walk-ins  always  welcome. 
fndoor  tables.  Limited  outdoor  flea  market 
spots  available  on  a  first-come  first-served 
basis.  General  admission  $5  per  person  at  the 
door  or  S4  in  advance.  Vendors  S9  in  advance, 
$1 0  per  table  on  the  day  of  the  event.  For  more 
information  about  tickets  and  registration, 
please  call  Mike  at  (330)  273-1519. 

OAKBROOK  TERRACE,  IL  The  Chicago 
ARC,  Inc.  Hamfest  will  be  held  8  a.m.-1  p.m, 
Vendors  setup  at  7  a.m.  Go  to  the  entrance  at 
Park  View  Dr.,  north  from  Cermac  Rd,  (22nd 
St.),  one  block  west  of  Route  83.  Advance 
tickets  S4,  $5  at  the  gate,  rain  or  shine. 
Enclosed  parking  lot,  open  on  one  side.  Free 
parking  and  selling  spaces.  Bring  your  own 


tables.  Contact  George  at  (773)  545-3622;  or 
Dean  at  (708)  33 1  -  7764;  or  write  to  CARC,  R  O. 
Box  410535,  Chicago  iL  60641-0535;  or 
CARC,  5631  W.  Irving  PL  Rd.,  Chicago  it 
60634, 

WALLINGFORD,  CT  The  8th  Nutmeg  Ham- 
fest &  Computer  Show,  and  the  ARRL 
Connecticut  State  Convention,  will  be  held 
Sunday,  Oct.  8th,  9  a.m, -3  p.m.  at  the 
Mountainside  Special  Event  Facility,  High  Hill 
Rd..  Wallingford  CT.  Exit  15  Rte  91  (North  or 
South).  Follow  signs.  Vendor  setup  starts  at  6 
a.m.  Some  of  the  features  of  this  event  are: 
Indoor  and  outdoor  vendors  and  private 
"tailgating11  sales,  seminars,  lectures, 
demonstrations,  VE  exams,  For  VE  info  call 
N1JEO at (203)  235-6932,  General  admission 
is  $6.  children  under  12  $3.  This  year  the 
special  guest  speaker  will  be  Wayne  Green 
W2NSD  speaking  on  'The  Day  Kruschev 
Saved  Amateur  Radio.'  ARRL  speakers 
include  Betsy  Doane  K1EIC.  CT  Section 
Manager;  and  Tom  Frenaye  K1KI,  New 
England  ARRL  Director.  Information  is 
available  on  the  Web  at  [www.qsLnet/ 
nutmeghamfest].  E-maii  [nutmeghamfest 
@q$l.netl  Proceeds  from  the  event  will  hefp 
support  public  service,  scholarship  and  civic 
activities. 

OCT  14 

BREMERTON,  WA  The  North  Kitsap  ARC  will 
sponsor  a  Hamfest  at  Presidents  Hall,  Kitsap 
County  Fairgrounds,  NW  corner  of  Fairgrounds 
Rd,,  at  Nels  Nelson  Rd.  Talk-in  on  146.62(-) 
PL  103.5(-),  WWRA  rptr.,  or  146.52  simplex. 
Admission  $5, 12  and  under  12  free,  New  and 
used  equipment.  Tables  $15  each,  includes  1 
free  admission,  until  9/30/00;  $20  each 
aferwards.  Helpers  to  renters  of  personal  tables 
(2  max.),  $4  each.  Commercial  spaces  $30 
each.  Electrical  connection  $2  per  table. 
Contact  Marcie  Stiiwell  KC7DAT  P.O.  Box 
2268,  Silverdaie  WA  98383-2268.  Tel.  (360) 
69  7-2 797 \  or  E-maii  [nkaro  @ yahoo. com].  I nf o 
available  at  [www.siiveriinkg.net/nkarc]. 

TAMPA,  FL  "Ham/Computer  Fest  2000!!  will 

be  presented  by  Egypt  (Shrine)  Temple  ARA, 
at  4050  Dana  Shores  Dr.,  in  Tampa,  The 
location  is  Due  West  of  the  Tampa  International 
Airport.  Doors  open  S  a.m  -5  pm  Admission 
$5  in  advance,  $6  at  the  door.  8  ft.  tables  S15 
each.  Tailgating  space  $15.  Everyone  must 
have  an  admission  ticket.  Setup  starts  Oct, 


1 3th  after  1 700  hrs.  VE  exams,  all  classes,  by 
MOSI  ARC,  at  1300  hrs.  There  will  be  forums 
every  hour  starting  at  9  a.m,  Free  parking, 
handicap  accessible.  Talk-in  on  146,940. 
Contact  Jay  Strom  at  (727)  822-9107;  or 
[K9BSL@juno.coml 

OCT  15 

KALAMAZOO,  Ml  The  1  Sth  Annual  Kal- 
amazoo Hamfest  will  be  held  Oct,  15th  at  the 
Kalamazoo  County  Fairgrounds.  Vendor  setup 
at  6  a.m.  Doors  open  to  the  public  at  S  a.m. 
Advance  tickets  $3,  £4  at  the  door.  Trunk  sales 
$5.  For  tickets/tables,  send  SASE  to  Charlie 
Burgstahfer,  6658  Carfiste  Dr.,  Kalamazoo  Mi 
49001.  For  further  info,  fire  up  the  modem  and 
take  a  peek  at  [www.qsi.net/ka8bio/ 
hamfest. html],  or  E-mait  [char!ieb@net- 
Hnk.net] . 

QUEENS,  NY  The  Hall  of  Science  ARC 
Hamfest  will  be  held  at  the  New  York  Hall  of 
Science  parking  lot,  Flushing  Meadow  Corona 
Park,  47-01  111th  St..  Queens  NY.  Vendor 
setup  at  7:30  a.m.  Buyers  admitted  at  9  a.m. 
Free  parking.  VE  exams  at  10  a.m.  Admission 
by  donation  —  buyers  $5,  sellers  $10  per 
space.  Talk-in  on  444.200  rptr,  PL  136.5, 
146.52  simplex.  For  further  info,  call  at  night 
only:  Stephen  Greenbaum  WB2KDG  (718) 
898-5599;  E-maii  [WB2KDG@Bigfoot  com];  or 
Andy  Borrok  N2TZX>  (718)  291-2561,  E-mail 
[N2TZX@webspan.net].  VE  info  only,  Lenny 
Menna  W2LJM,  (718)  323-3464;  E-mail 
[LMenna6568@aoi.com]. 

OCT  21 

GRAY,  TN  The  20th  Annual  TriCities  Hamfest 
will  be  held  on  Saturday,  Oct.  21  si,  at  the 
Appalachian  Fair  Grounds,  located  off  1-181 
in  Gray  TN.  A  large  drive-in  indoor  and  outdoor 
ftea  market  space  is  available.  RV  hookups. 
Admission  $5,  The  hamfest  is  being  sponsored 
by  the  Kingsport,  Bristol,  and  Johnson  City 
Radio  Clubs.  Mail  inquiries  to  P.O.  Box  3682 
CRS,  Johnson  City  TN  37602. 

RICKREALL,  OR  The  Mid-Valley  ARES  is 
proud  to  present  its  6th  Annual  Swap- 
Toberfest,  Amateur  Radio  Emergency 
Services  Convention.  The  convention  will  be 
held  Saturday,  Oct.  21st,  at  the  Polk  County 
Fairgrounds  in  Rickreall.  Doors  will  be  open 

Continued  on  page  42 
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for  the  convention  from  9  a.m.  to  3:30  p,m, 
Swap  table  setup  will  be  from  6  p<m+-8  p.m., 
Friday  night,  Oct,  20th (  and  on  Saturday 
morning,  Oct.  21st,  at  7  a.m.  Self-contained 
RV  spaces  available.  Talk-in  on  the  146,86  rptr. 
Features  include:  Swap  tables,  commercial 
dealers,  meetings  and  seminars.  Additionally, 
emergency  communications  vehicles  will  be 
on  display  from  Marion  and  Polk  Counly 
Emergency  Management,  Civil  Air  Patrol, 
American  Red  Cross,  the  Oregon  State  Police, 
and  others  as  available.  For  more  info,  contact 
Bud  Smith  WA7FJF,  (503)  838-0266,  or  E-mail 
to  lwa7fjf@arfi.netl  To  download  a  copy  of  the 
flyer  and  pre-registration  form,  surf  the  net  for 
[httpJ/www,  teieport.com/~n7rtf/swaptobe>html 

WATER  FORD,  CT  An  auction  will  be  held  by 
the  Tri-aty  ARC,  Oct,  21  st,  starting  at  10  a.iru 
at  the  Senior  Citizens  Center,  Waterford 
Municipal  Complex,  Route  85,  south  of  Exit 
77  off  t-395,  or  north  of  Exit  82  off  I -95.  Setup 
at  9  am.  Handicapped  accessible.  Bring  your 
items  to  be  auctioned,  Talk-in  on  146,97,  For 
more  info,  contact  Austin  J,  Wolfe  AA  1SV  at 
(860)  443-2459;  or  at  {aa1sv@downcity.netl 

OCT  22 

SELLERSVILLE,  PA  A  Hamfest,  sponsored 
by  the  RH  Hill  ARC,  will  be  held  Oct-  22nd  at 
Sellersville  Fire  House,  Rt,  152f  5  miles  south 
of  Quakertown,  and  8  miles  north  of  Mont- 
gomeryville.  Talk-in  on  145.31.  VE  exams  10 
a.m.-1  p.m.,  all  classes.  Bring  documents. 
indoor  spaces  $12  (table  Included),  outdoor 
$6,  bring  tables;  admission  S5.  Hamfest 
Hotline:  Linda  Erdman,  2220  Hiif  Rd.s  Per- 
kiomenviile  PA  18074:  tef.  (215)  679-5764. 
Web  site [HTTPy/WWW.RFHILLAMPR.ORG]. 

OCT  26,  29 

UMATILLA,  FL  The  Lake  ARA  will  hold  its 
Hamfest  and  Computer  Show  at  Olde  Mill 
Stream  RV  Resort,  1000  N.  Central  Ave., 
Umatilla  FL:  teL  (352)  669-314h  40  ft.  x  60  ft. 
RV  lots  available  @  $18  per  night,  with  utilities. 
Admission  S5  per  person,  VE  exams,  walk-ins 
only,  at  10  a.m.  Talk-in  on  147.255.  Inside 
tables  $10,  includes  one  admission  ticket. 
Tailgating  S7  per  vendor.  Contact  Chuck 
Crittenden  KE4EXM.  P.O.  Box  61 5f  Attoona  FL 
32702:  teL  (352)  669-2075.  E-mail  [capias  @ 
gaie.net]. 

OCT  27,  28,  29 

PORTLAND.  ME  The  18th  AMSAT-NA Space 
Symposium  and  Annual  Meeting  will  be  held 
at  the  Holiday  Inn  Portland  West,  81  Riverside 
St.,  Portland  ME,  Oct.  27-29,  TeL  (207)  774- 
5601,  800  HOLIDAY,  Fax  (207)  774-2103. 
Convention  rate:  S78  per  night,  reference 
AMSAT  Convention  when  making  reservation. 
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Holiday  Inn  courtesy  shuttle  available  from 
airport  to  hotel.  US  Air  is  offering  a  discount 
fare  for  the  convention,  AMSAT's  Gold  File 
#73171596  must  be  referenced  when  making 
reservations.  US  Air  (800)  428-4355,  or  call 
AMSATs  travel  agentf  Jim  O'Neitat  (800)  322> 
7032  ext  151.  Advance  registration  after  Sept. 
15th  is  $30,  at  the  door  $35,  Saturday  Night 
Banquet  $25.  Make  checks  payable  to  AMSAT- 
NA  in  SUS.  Send  to  AMSAZ  850  Sligo  Ave. 
m00,  Stiver  Spring  MD  20910-4703.  For 
further  info.  teL  (301)  589-6062:  Fax  (301)  608- 
34 10;  E-mail  [martha  Oamsat  org]. 

OCT  29 

CANTON,  OH  The  Massillon  ARC  will  present 
their  40th  Annual  Hamfest  at  Staric  County  Fair 
Grounds,  all  indoors  and  heated.  Setup  at  6 
a.m.  Doors  open  at  8  a.m.  Take  I -77  to 
downtown  Canton,  then  follow  W  Tusc.  or  4th 
St.  west  to  the  Fair  Grounds.  Talk-in  on 
147.18(+)  Club  rptr.  Tickets  $4  in  advance,  S5 
at  the  door.  8  ft.  tables  S10  with  electric.  Mail 
requests  for  tables  to  Terry  Russ  N8ATZ,  3420 
Briardale  Cr..  Massillon  OH  44646:  teL  (330) 
837-3091:  or  E-maii  [MARCH AMCLU8@ 
JUNO.COM]  Visit  the  Web  site  at  [WWW.OSL 
NET/W8NP]  An  auction  will  begin  at  10  a.m. 
15%  commission  charged  on  all  items  sold, 
You  may  buy  back  your  own  articles  at  no 
charge.  MARC  has  the  right  to  limit  the  amount 
or  type  of  items  sold  at  auction. 

NOV  4 

LONDONDERRY,  NH  The  Interstate  Repeater 
Society  ARC  Annual  Fall  Flea  Market  will  be 
held  Nov.  4th  at  the  Londonderry  Lions  Club 
on  Mammoth  Rd,  Space  is  limited,  so  reserve 
it  now.  E-mail  reservations  to  [Harold® 
neainccom];  or  call  Paul  at  (603)  883-3308. 
This  event  will  be  held  rain  or  shine.  There  will 
be  over  35  tables  inside,  and  room  for  more 
undercover  outside,  Electricity  is  available  to 
13  of  the  35  tables.  $2  discount  to  the  first  10 
people  to  provide  their  own  table.  After  that  it 
is  S 1 0  per  supplied  table,  Vendor  setup  is  at  6 
a.m.  Early  bird  shoppers  will  be  admitted  6  a.m. 
to  8  a.m.  for  $10.  Admission  8  a.m,-t  p.m.  is 
$3  each.  Directions:  Route  93  North  to  Exit  4 
in  NH.  Top  off  the  ramp  left  turn.  Straight  west 
on  Route  102  until  you  pass  Dunkin  Donuts 
on  the  left,  next  light  is  Route  128.  turn  right. 
The  Londonderry  Lions  Ciub  is  about  a  mile 
on  the  right.  Talk-in  on  146.850. 

NOV  4^5 

ODESSA,  TX  The  West  Texas  ARC  will  host 

its  "2000  Hamfest"  on  Saturday  and  Sunday. 
Nov.  4-5t  at  the  Ector  County  Coliseum.  42nd 
and  Andrews  Hwy.,  in  Building  D,  The  hamfest 
will  run  8  a.nru-5  p.m,  both  days.  VE  exams 
will  be  available  Free  parking.  Admission  is 
S3;  tables  S10  each,  with  one  free  ticket  per 
vendor.  Contact  Craig  Marlindafe  W5BU,  1719 
Rosewood.  Odessa  TX  79761:  teL  (915)  366- 
4521:  E-mail  [w5bu@hotmaiicom] 


NOV  5 

MT.  JOY,  I A  The  29th  Annual  Davenport  Radio 
Club  Hamfest/Computer  Show  will  be  held 
Nov,  5th  at  the  Iowa  National  Guard  Hangar, 
at  the  Mt.  Joy  Airport.  Space  is  being  planned 
for  over  250  tables,  Commercial  vendors. 
Everything  from  parts  to  complete  stations. 
Computer  hardware  and  software.  FSTV 
demo.  No  tailgating.  No  food  or  drinks  may  be 
sold.  All  tables  must  be  rented  through  the  club; 
bring  your  own  chairs.  Talk-in  on  146.68A28 
alt  146.64A04,  no  PL.  Tickets  are  S5  in 
advance,  with  double  prize  stubs,  and  S6  at 
the  door  with  one  prize  stub.  Free  parking. 
Under  14  admitted  free,  Lots  of  prizes.  You 
need  not  be  present  to  win.  Hours  are  Sunday 
from  8  a.m.  to  2  p.m.  Main  prize  drawing  at  1 
p.m.  Setup  on  Saturday  from  12  p.m  -5  p^nx 
Sunday  setup  6  a.m. -8  a.m.  Advance  tickets 
via  mail  only:  Bill  Bolton  WBQB8M.  28755 
Utica  Ridge  Rd.,  Long  Grove  IA  52756:  E-mail 
[gemobilel  @  aol.com].  For  tables  and  tickets, 
contact  Dave  Mayfield  W9WRL  1819  7th  St, 
Motine  IL  61265;  or  E-mail  [hamfest® 
gw1td.com]*  Tel.  Saturdays,  9  a.m,-1  p.m. 
(309)  762-6010  and  ask  for  Dave.  Fax  (309) 
757-1880.  When  sending  mail,  include  a 
business  size  SASE  and  make  checks  payable 
to  Davenport  Radio  Amateur  Club,  or  DRAG. 
Tables  are  $f2  each.  If  you  need  electricity, 
add  S1 ;  first  come  first  served. 

NOV  11 

GOLDEN,  CO  The  2000  Rocky  Mountain 
Radio  League,  Inc.  Hamfest  will  be  held  8 
a.m  -2  p.m.  at  Jefferson  County  Fairgrounds, 
1 5200  W.  6th  Ave.?  in  Golden.  Take  the  Indiana 
exit  from  6th  Ave.  Talk- in  on  144.62/145,22 
MHz.  Admission  $4  per  person;  tables  S10  in 
advance  or  at  the  door.  VE  exams.  ARRL 
forum,  refreshments,  door  prizes.  Contact  Ron 
Rose  N0MOJ,  (303)  985-8692,  or  E-maii 
[n0mqj@arrl.net]. 

MONTGOMERY,  AL  The  Montgomery  ARC 
will  host  the  23rd  annual  Montgomery  Hamfest 
and  Computer  Show  in  Garrett  Coliseum  at 
the  South  Alabama  State  Fair  grounds,  located 
on  Federal  Drive  in  the  northeastern  section 
of  historic  Montgomery.  Talk-in  on  146,24/,84t 
W4AP.  Ragchew  on  146,327.92  {with  phone 
patch  *up/#down).  147.78A1 8,449,50/444.50. 
Flea  market  reservations  required  to  assure 
table.  Tailgaters  welcome,  S5  per  vehicle 
space.  For  more  info,  write  to  Hamfest 
Committee,  c/o  2141  Edinburgh  Dr.,  Mont- 
gomery AL  36116- 1313;  or  phone  Phil  at  (334) 
272-7980  after  5  p.m.  CST  E-maii  [k4ozn@ 
arrl.netl  Visit  the  Web  site  for  late  breaking 
news  and  events.  [http://jschooLiroyst.edu/ 
-w4ap/].  Admission  S5:  free  parking.  Inside 
flea  market  setup  3-8  p.m.  Friday  evening. 
Nov.  10th,  and  6-8  a.m.  Nov.  1 1th.  Doors  open 
to  the  public  9  am-3  ptm.  CST.  VE  exams 
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On  the  Go 

Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/4 

1011  Peacock  Ave.  NE 

Palm  Bay  FL  32907-1 371 


Murphy's  Law  and  Disaster  Services 


If  there's  one  time  when  Murphy's  Law  will  reign  supreme,  it  will  be  during  the  management  of 
an  emergency  by  ham  radio  operators.  While  most  hams  are  ready,  willing,  and  able  to  grab  a 
radio  or  two  and  head  for  the  action,  there  is  no  guarantee  that  things  will  go  smoothly.  In  fact,  the 
smart  money  is  that  anything  that  can  go  wrong  will,  and  will  do  $o  at  the  worst  possible  moment 


How  can  this  be  possible?  Well,  one  of 
the  companions  to  Murphy's  law  is  the 
Six  P  Rule  which  states  that  'Trior  Plan- 
ning Prevents  Poor  Performance  "  (I  know 
that's  only  five  Ps,  but  we  hams,  after  all, 
musl  always  behave  as  ladies  and  gentle- 
men.) These  two  issues  are  the  reasons  that 
emergency  and  disaster  communications 
can  be  so  complex  and  challenging.  The 
basic  reason  is  that  although  we  expect 
amateur  radio  communication  to  be  similar 
to  our  day-to-day  operations,  it  bears  little, 
if  any,  resemblance.  In  fact,  it  is  the  very 
fact  that  there  is  the  illusion  of  similarity 
that  makes  it  so  challenging.  Planning,  very 
effective  planning,  is  critical  to  our  success 
during  an  emergency. 

'What  could  be  so  different?"  T  hear 
people  ask.  "We  use  the  same  radio  in  the 
same  way  that  we  do  every  day"  Well,  ac- 
tuary the  physical  environment  may  in  fact 
be  quite  different  from  that  to  which  we  are 
accustomed.  We  realize  that  instead  of  be- 
ing in  our  own  ham  shack,  we  can  expect  to 
be  located  in  some  foreign  area.  It  may  be 
the  on-scene  command  station,  or  the 
weather  bureau.  It  may  be  the  local  police 
department  or  a  shelter  for  evacuees.  What 
challenges  do  these  types  of  facilities  offer? 
If  they  are  set  up  for  emergency  operations, 
they  should  just  naturally  work  out  welL 

It  is  important  to  remember  that  some 
facilities  are  intended  for  and  designed  to 
provide  a  place  for  communications.  Oth- 
ers have  a  different  primary  duty  and  are 
pressed  into  such  service  only  on  rare  oc- 
casions. This  is  what  may  create  some  sig- 
nificant problems.  A  commercial  structure, 
for  example,  probably  has  significantly 
more  steel  in  its  construction  and  offers 
greater  shielding  againsi  both  transmitted 
and  received  radio  signals,  In  Florida,  with 
hurricanes  being  such  a  threat,  many  build- 
ings that  lend  themselves  to  use  as  shelters. 


etc.,  have  metal  shutters  that  are  closed  over 
the  windows  for  protection.  This  provides 
a  very  effective  Faraday  shield,  and  radio 
operations  may  be  almost  impossible  to 
maintain. 

At  home,  I  have  several  2-meter  rigs  with 
external  antennas  and  battery  backup  capa- 
bility. I  can  hit  most  of  my  favorite  repeat- 
ers with  a  handheld  from  at  least  one 
location  within  the  house  even  if  it  takes  a 
telescoping  fi  ve-eighths-wave  antenna.  On  the 
other  hand,  making  a  contact  from  within  a 
closed  shelier  may  be  far  more  challenging, 

At  home,  if  my  signal  is  a  little  weak,  I 
can  move  to  a  better  location  for  a  better 
signal.  In  a  disaster,  someone  may  select  the 
operating  position  for  the  amateur  operator 
without  any  knowledge  of  radio  require- 
ments. The  incident  commander  or  the  pub- 
lic service  official  will  need  to  keep  his  or 
her  communicator  readily  available  and 
convenient  to  other  resources  and  isn't  con- 
cerned about  the  ham  operator's  needs. 
While  we  may  think  it's  okay  to  run  outside 
or  up  onto  die  roof  to  get  a  solid  signal,  oth- 
ers may  perceive  popping  in  and  out  of  the 
area  to  be  downright  counterproductive, 

The  next  great  difference  is  the  fact  that 
in  most  phases  of  our  hobby  we  are  in  "C£T 
mode.  This  means  that  we  are  usually  will- 
ing  to  communicate  with  any  (or  at  least 
almost  any)  other  ham  who  happens  to  be 
on  frequency.  During  emergency  commu- 
nications, however,  it  is  imperative  that  we 
are  able  to  get  a  message  to  the  intended 
recipient,  This  may  require  the  ability  to 
effectively  contact  a  particular  repeater 
rather  than  merely  being  able  to  hit  the  most 
accessible  one.  While  relays  are  possible, 
every  relay  takes  at  least  one  additional  op- 
erator away  from  some  other  possible  duty, 
so  it  shouldn't  be  our  first  choice. 

So,  what  do  we  need  to  do  to  minimize 
Murphy's  hold  on  our  efforts?  First  and 


foremost,  as  mentioned  earlier,  we  need  to 
emphasize  planning.  It  is  critical  to  know 
wrho  needs  support  where,  and  what  the  ex- 
pectations are.  As  I've  mentioned  many 
times  before,  the  next  steps  include  identi- 
fying people  who  will  be  assigned  to  the 
various  locations,  and  then  ensuring  that 
through  nets,  simulated  emergencies,  drills, 
etc.,  people  practice  what  they  will  be  called 
upon  to  do.  Obviously,  though,  there's  a 
piece  missing  —  the  equipment  aspect. 

It  is  true  that  we  hams  tend  to  have  a  fixa- 
tion on  our  equipment.  And,  of  course,  ev- 
ery ham  keeps  a  ready  bag  that  has  those 
supplies  he  or  she  will  need  in  the  event  of 
an  emergency.  On  the  other  hand,  though, 
this  tends  to  focus  on  a  i4one  size  fits  air 
mentality.  Working  in  various  hospitals  for 
nearly  thirty  years  has  exposed  (excuse  the 
pun)  me  to  the  ultimate  proof  that  such  a 
focus  doesn't  work.  If  you' ve  ever  been  af- 
forded the  opportunity  to  wear  a  hospital 
gown,  you  knowr  that  it  can  better  be  de- 
scribed as  "one  size  fits  nobody."  While 
better  than  nothing  by  far,  the  equipment 
we  take  to  an  emergency  may  or  may  not 
work  and  probably  will  not  be  the  optimal 
solution. 

During  storm  warnings,  people  are  ad- 
vised to  take  shelter  in  an  interior  room  away 
from  windows.  The  very  attributes  that 
make  a  room  safer  during  a  storm  also  make 
the  room  less  desirable  as  an  operating  lo- 
cation. Guess  what  kinds  of  rooms  are  usu- 
ally selected  to  be  used  for  shelters?  Yep  — 
internal  rooms  away  from  windows.  A  J-pole 
antenna  made  from  300-ohm  twinlead  is  a 
great  part  of  the  emergency  kit,  and  often 
will  perform  very  well.  Unfortunately,  in  die 
inner  reaches  of  a  commercial  building,  tap- 
ing die  venerable  J-pole  to  the  wall  may  not 
wrork  any  better  than  a  rubber  ducky. 

Continued  on  page  61 
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Homing  in 

Radio  Direction  Finding 


JoeMoellRE.  K0OV 

P.O.Box  2508 

Fullerton  C A  92837 

[Horn  ingin@aol.co  try 

[http://www.homingin.com' 


USA  Foxhunting  Championships  2001 

Let's  Start  Planning  Now! 


Does  your  ham  club  enjoy  putting  on  hamfests  and  conventions?  Do  the  members  Hke  to  host 
visiting  DXers?  Are  you  looking  for  a  new  club  activity  that  can  involve  every  member  and 
build  lasting  friendships,  both  locally  and  around  the  world?  If  so,  I  have  an  idea  for  you. 


Iam  seeking  one  or  more  clubs  to  orga- 
nize and  host  the  first-ever  USA  ARDF 
Championships  of  on-foot  foxhunting,  to 
take  place  about  a  year  from  now.  If  your 
club  is  already  active  in  international-style 
foxhunting  (also  called  foxtailing,  fox- 
teering,  radio-orienteering  and  ARDF),  you 
already  know  how  it  promotes  technical 
skills,  builds  physical  ability,  and  fosters 
camaraderie.  Putting  on  large-scale  radio- 
orienteering  events  can  add  even  more  ex- 
citement. Read  on,  and  you'll  see  that  it's 
something  that  any  well-organized  club  can 
do.  But  first,  a  little  background. 

In  many  European  and  Asian  nations,  there 
is  an  annual  cycle  of  ARQK  competitions,  as 


prescribed  by  the  International  Amateur 
Radio  Union  (IARU).  Local  events  take 
place  throughout  each  participating  coun- 
try in  the  spring  and  early  summer.  Later  in 
the  summer,  qualifying  rounds  are  held  in 
various  regions  of  each  country,  followed 
by  national  championships.  For  instance} 
Deutscher  Amateur  Radio  Club  held  the 
German  ARDF  Championships  August  1 1- 
13  near  Berlin. 

After  that,  the  national  champions  in  each 
age/gender  division  travel  to  international 
competitions.  In  even-numbered  years,  it's 
the  World  Championships,  litis  year,  they 
are  in  Nanjing,  China,  from  October  13th 
through  18th.  Slovakian  hams  will  host 


Photo  A,  Croup  photo  of  the  1999  Championships  participants  in  Portland  in  front  of  the 
dining  halL  All  had  a  great  rime,  thanks  to  efforts  of  the  organizers,  sponsors,  and  volunteers. 
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them  in  2002,  In  odd-numbered  years, 
multi nation  championships  are  held  at  the 
IARU  Regional  level.  For  example,  next 
year's  Region  I  (Europe  and  Africa)  cham- 
pionships will  be  in  France. 

IARU  Region  2  (North  and  South  America) 
joined  the  international  competition  cycle 
for  the  first  time  last  year.  Prior  to  that,  our 
involvement  had  been  only  as  guests  and 
visitors.  It  began  when  Kevin  Kelly  N6QAB 
represented  USA  at  the  Region  3  (Asia 
and  Oceania)  ARDF  Championships  in 
Townsville,  Australia,  four  years  ago. 

In  1998,  six  USA  hams  (WB6BYU, 
KC7CGK,  KE6HTS,  KF6YKR  KE60TF, 
and  WB60BB  )  formed  the  first  USA  team 
to  travel  to  the  ARDF  World  Champion- 
ships, which  were  in  Hungary  that  year. 
WB6B  YU  and  other  members  of  the  Friend- 
ship Amateur  Radio  Society  (PARS)  then 
hosted  the  first-ever  IARU  Region  2  ARDF 
Championships  in  Portland,  Oregon,  during 
August  1999  {Photo  A).  "Homing  In"  for 
January  1999  described  the  1998  World 
Championships  and  my  October  1 999  column 
covered  the  Region  2  event 

It  wouldn't  have  been  a  "Region  2  Cham- 
pionships" in  1999  without  at  least  two 
teams  from  the  region  competing.  As  of  this 
writing,  only  USA  and  Canada  have  active 
ARDF  programs  in  Region  2.  (Know  any 
hams  in  Cenu-al  and  South  America?  En- 
courage them  to  try  it!)  A  team  of  five 
foxtaiiers  from  the  Victoria,  BC,  area  rep- 
resented  their  country  last  year.  They  were 
led  by  Perry  Crcighton  VA7PC  who  is 
ARDF  Coordinator  for  Radio  Amateurs  of 
Canada, 

Based  on  lots  of  E-mail  correspondence 


in  recent  months,  it's  uncertain  if  the  Cana- 
dian ARDFers  will  travel  to  compete  out- 
side their  country  in  2001.  That's  why  the 
current  pian  is  to  have  the  first  USA  Na- 
tional ARDF  Championships  next  year.  If 
it  turns  out  that  Canada  or  other  Western 
Hemisphere  country  (or  countries)  can  field 
a  team  at  that  time,  we'll  petition  IARU  to 
sanction  the  event  as  the  IARU  Region  2 
Championships,  in  addition. 

It  is  an  TARU  tradition,  expressed  in  the 
official  rules,  that  foreign  radio-orienteers  are 
welcome  to  compete  at  national  champion- 
ships, and  out-of-region  radio-orienleers  are 
sought  at  regional  championships.  These 
visitors  compete  as  individuals,  not  in  na- 
tional teams.  That's  why  Kevin  N6QAB 
received  a  hearty  welcome  at  the  Region  3 
Championships,  where  he  joined  a  field 
made  up  of  the  region's  teams  from  China, 
Korea,  Japan,  New  Zealand,  and  Australia, 
plus  visitors  from  Kazakhstan,  Bulgaria,  and 
Poland. 

The  Portland  event  last  year  drew 
ARDFers  from  Australia,  Sweden,  Russia, 
Japan,  Bulgaria,  Belgium,  and  Kazakhstan. 
Some  of  them  were  the  best  in  their  respec- 
tive countries  at  the  sport,  so  we  learned  a 
great  deal  from  them.  For  instance,  Panayot 
Danev  LZ1US  of  Bulgaria  and  Rik  Strobbe 
ON7  YD  of  Belgium  gave  classes  on  the  fine 
points  of  on-foot  RDF  and  orienteering  to 
all  attendees .  Rik,  who  has  served  as  Interim 
Chair  of  the  IARU  Working  Group  in  Re- 
gion ls  also  presented  a  session  on  organiz- 
ing ARDF  Championships  and  serving  as 
judges  thereof.  According  to  Rik,  quite  a 
few  European  foxtailers  are  eager  to  come 
to  the  next  large  ARDF  event  in  the  USA, 

Choose  your  forest 

FAR5 -USA's  home  in  Portland  is  an  ex- 
cellent location  for  ARDF.  IARU's  rules  for 
ARDF  Championships  (available  for  down- 
load via  link  from  the  "Homing  In"  Web 
site)  call  for  mostly  wooded  terrain  with  no 
more  than  200  meters'  elevation  change  on 
the  course.  A  forest  with  a  good  trail  sys- 
tem is  best  Experienced  ARDFers  like  to 
run  cross-country  instead  of  staying  on  the 
trails,  Tn  many  places  that's  possible,  al- 
though there  are  dense  forests  where  it  is 
very  difficult  to  do. 

IARU  mandates  that  separate  2-meier  and 
80- meter  competitions  are  to  be  held  on 
separate  days.  They  should  be  at  different 
sites,  or  in  different  parts  of  a  single  large 
site.  The  Pacific  Northwest  has  an  abundance 
of  outstanding  possibilities.  Other  areas  of  the 
country,  such  as  the  woods  of  the  northeast 
the  Appalachian  Mountains,  and  the  moss- 
covered  trees  of  the  south  are  quite  good. 


Photo  B.  Official  map  of  one  site  at  the  1998  ARDF  World  Championships  in  Hungary. 
Actual  size  of  this  multicolor  map  is  11  x  16  inches.  Start  (triangle  symbol)  is  in  lower 
left.  Finish  (bull's-eye  circle)  is  near  the  center. 


Even  mountainous  parts  of  desert  states 
like  Arizona  and  New  Mexico  have  suitable 
radio-orienteering  sites*  The  entire  location 
doesn't  have  to  be  forested.  Sometimes  por- 
tions of  championships  courses  include 
farmland  or  open  grass.  Every  state  prob- 
ably has  at  least  one  site  where  an  IARU 
ARDF  event  could  be  held. 

The  five  fox  transmitters  must  be  more 
than  400  meters  apart  and  at  least  750  meters 
from  the  start.  Straight  line  distance  from 
start  to  each  fox  and  to  the  finish  should  be 
five  to  ten  kilometers.  Depending  on  the 
skill  of  the  hunters,  you  can  use  the  terrain 
to  add  difficulty.  On  two  meters,  hills,  water 
tanks,  and  other 
large  features  cause 
nondircci  signal 
paths  and  erroneous 
bearings.  This  isn't 
true  on  80  meters,  so 
consider  putting 
foxes  near  a  lake  or 
other  large  impass- 
able terrain  feature 
so  the  hunters  must 
decide  wrhich  way  to 
approach  to  mini- 
mize their  travel 
distance. 

Site  selection  and 
course  planning  is  a 
very  important  task, 
with  many  factors  to 
consider  besides  ter- 
rain. For  instance: 

(I)  Is  this  type  of 
activity  permitted  at 


the  site?  Make  sure  that  off- trail  running  is 
OK,  Secure  permits,  if  needed,  well  in  ad- 
vance. If  possible,  make  sure  that  other  large 
groups  won't  be  using  the  site  at  the  same 
time.  You  may  have  to  show  evidence  of 
insurance  and  specifically  indemnify  the  site 
and  its  owners.  I  have  found  that  obtaining 
permission  isn'  l  difficult  if  I  hasten  to  point 
out  that  this  is  not  a  commercial  venture, 
that  we  are  not  charging  admission  to  spec- 
tators nor  putting  any  area  off-limits  to  oth- 
ers, and  that  we  won't  have  any  loud  music, 
(2)  Arc  there  any  off-limits  areas  at  the  site, 
such  as  meadows  with  endangered  plants? 
There  are  stables  in  one  of  our  practice  sites 


Chelsea  Clock 

Clockmakers  since  1897 

The  choice  of  The  Coast 
Guard  Foundation. 

Quartz  Clock 

41'  Dial 


Beautifully  hand-polished. 

Stamped  brass  case  and 

bezel. 

Curved  glass  crystal. 

Wall  or  bulkhead  mounting. 

Made  so  well  they  last  from 
generation  to  generation! 

Order  this  month  and  save 
$20! 

Your  price  S75 

Omega  Sales 

P.O.  Box  376 

JaffreyNH  03452 

1-800-467-7237 
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Photo  C,  Posting  the  results  in  near-real  rime  is  a  nice  loach,  if  you  hare  sufficient 
volunteers  to  do  it. 


that  hunters  arc  told  U>  avoid,  The  horse 
owners  insist  that  our  shiny  RDF  gear  will 
scare  their  animals. 

(3)  Where  will  start  and  finish  be?  Put- 
ting them  about  300  feet  apart,  as  was  done 
in  Portland,  eases  the  burden  on  organizers 
and  staff  because  it's  easy  to  move  every- 
thing from  one  to  the  other  as  the  hunt 
progresses.  On  the  other  hand,  putting  them 
at  opposite  ends  of  the  site,  as  is  typically 
done  at  European  championships  {see 


Photo  Dr  Don't  forget  first  aid!  Have  sup- 
plies and  at  least  one  trained  person  on 
hand.  Jackie  Schqffer  WA6AKP  is  treating 
a  finisher  at  a  recent  southern  California 
foxhunt. 
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Photo  B)?  makes  for  a  more  challenging 
course.  In  the  latter  case,  a  foxtailer  who 
misses  a  transmitter  near  the  start  must  do 
considerable  backtracking  to  pick  it  up  if 
he/she  discovers  it  near  the  finish.  That's 
not  true  in  the  former  case* 

(4)  Are  both  start  and  Finish  areas  acces- 
sible by  road  with  plenty  of  parking?  Since 
you'll  want  to  set  up  sun/rain  shelters,  wa- 
ter, first  aid  station,  and  so  forth  in  both 
places,  it  shouldn't  he  necessary  to  cany 
supplies  a  long  way. 

(5)  Good  maps  are  a  must.  Many  Euro- 
pean foxhunting  champions  are  also  skilled 
orienteers,  insisting  on  detailed  topographi- 
cal maps  with  contour  lines  at  20-foot  el- 
evation intervals.  It  may  be  possible  to 
create  suitable  ones  using  USGS  data  from 
the  Internet.  Computer  programs  such  as 
OCAD  can  also  be  used. 

Maps  are  not  given  to  the  hunters  until 
just  before  the  hunt  starts.  It  is  also  best  if 
the  site  is  not  disclosed  until  the  day  of  the 
event.  This  prevents  competitors  from  dying 
to  gain  an  unfair  advantage  by  scouting  it  out, 
and  it  minimizes  the  likelihood  that  hiders 
will  be  observed  while  setting  out  the  foxes. 

Fox  transmitters  should  be  unattended.  To 
prove  thai  ihey  found  the  transmitters,  com- 
petitors carry  a  card  that  they  mark  with  a 
unique  punch  at  each  one.  Punches  have 
distinctive  patterns  with  up  to  nine  pins. 
Standard  punches  and  cards  used  by 
orienteers  are  suitable.  Electronic  systems 
that  record  the  time  of  arrival  at  each  fox 
have  been  introduced  in  Europe,  but  they 
aren't  mandatory  because  the  foxes  can  be 
found  in  any  order. 


International  rules  are  very  strict  about 
timing  of  the  five  transmitters.  Champion- 
ship course  foxes  are  on-air  for  exactly  60 
seconds  each  in  numbered  sequence,  all  on 
exactly  the  same  frequency.  There's  no  dead 
air  time  between  fox  transmissions  and  no 
overlapping  of  transmissions. 

To  meet  these  requirements,  you  need  a 
set  of  identical  high-stability  timers,  one  per 
fox.  Two  inexpensive  devices,  the  Montreal 
Fox  Controller  and  PicCon,  make  it  possible 
to  use  almost  any  two-meter  FM  handie- 
talkie  or  mobile  rig,  plus  a  heavy-duty  bat- 
tery, as  a  radio  fox.  Check  the  "Homing  In" 
Web  site  or  contact  me  for  more  informa- 
tion on  them.  You'll  also  need  a  sixth  trans- 
mitter on  another  frequency,  for  a  finish-line 
beacon. 

Most  first-time  foxhunt  organizers  worry 
most  about  obtaining  the  properly  timed 
transmitters.  They're  indispensable,  of 
course,  bul  they  may  be  readily  available 
for  Loan  from  a  local  ham  or  someone  who 
will  be  attending,  If  you  need  to  make  your 
own,  check  the  March  and  April  1998  is- 
sues  of  73  to  get  "Homing  In"  ideas  for  re- 
liable, inexpensive  two-meter  tbxboxes.  An 
80-meter  fox  project  is  coming  soon  to  this 
magazine. 

Hotel  or  dorm? 

When  ARDF  enthusiasts  converge  from 
many  countries,  it's  important  to  have  them 
stay  close  together  and  interact  on  a  con- 
tinuous basis  to  form  lasting  friendships. 
The  cost  of  lodging  and  food  must  be  low 
to  make  the  event  attractive  to  those  travel- 
ing great  distances,  and  especially  to  young 
competitors  of  modest  means.  Hotel  accom- 
modations are  acceptable,  but  only  if  the 
price  is  right.  Attendees  at  the  2000  ARDF 
World  Championships  in  China  are  staying 
at  the  New  Century  Hotel  in  Nanjing,  where 
lARU's  negotiated  rate  is  just  US  S30  per 
person,  double  occupancy,  including  meals. 

The  most  cost-effective  accommodations 
are  usually  at  schools  and  colleges.  As  an 
example,  the  1998  World  Championships 
were  headquartered  at  a  teachers'  institute. 
For  the  1999  Oregon  event,  FARS- Portland 
arranged  for  use  of  the  dormitories  and  food 
services  of  Reed  College,  on  its  beautiful 
campus  near  downtown  Portland.  The  rolling 
green  lawns  made  ideal  practice  sites  for 
ARDF  during  the  gel-acquainted  time  be- 
fore the  80-meter  and  2-meter  competitions. 

Here's  a  typical  schedule  for  an  Interna- 
tional Championships: 

Day  1  (afternoon):  arrival,  registration, 
orientation. 

Day  2;  training,  practice,  instructions, 
jury  meetings,  and  order-of-start  drawings. 


Photo  £V  IAR  V  rules  call  for  a  contestant  to  rim  through  a  corridor 
to  get  to  the  finish  line.  This  one  was  at  the  2-meter  event  in  Portland 
Note  the  barmen  courtesy  of  the  local  orienteering  club.  After  finish- 
>  went  inside  to  dry?  their  shoes  and  socks  around  the  fireplace. 


Photo  K  Medals  can  he  a  significant  ejxpense,  as  yon  may  need 
lots  of  them.  Here  are  USA's  Junior  Division  champions  at  Port- 
land, Left  to  right  are  Brian  Peddicord  KF6DZN,  Jack  Lofiin 
KC7CGK,  and  Jay  Thompson  W6JAY. 


Day  3 1  2  meter  competition. 

Day  4:  sightseeing. 

Day  5:  80  meter  competition  and  closing 
banquet. 

Day  6  (morning):  departure. 

Typically,  there  is  a  day  of  rest  and 
sightseeing  between  the  two  hand  competi- 
tions. Some  competitors  may  choose  to  ar- 
rive on  Day  %  but  it  will  probably  be 
necessary  to  charge  them  the  futl  amount 
anyway,  depending  on  your  negotiated 
arrangements  with  the  housing  provider. 

Besides  lodging  and  food,  arrange  for  a 
meeting  room  and  social  area.  Consider 
having  a  special  event  ham  station  for  visi- 
tors to  operate  in  free  time.  Internet  access 
would  be  a  big  plus,  as  visitors  will  want  to 
send  E-mail  to  their  families  and  friends  at 
home.  One  or  more  of  the  organizers  should 
stay  on-site  continuously  for  the  duration  of 
the  championships  to  help  visitors,  interface 
with  facility  management,  and  supervise 
minors. 

It's  likely  thai  the  competition  sites  won't 
be  close  to  where  competitors  will  be  eat- 
ing and  sleeping,  You  11  need  to  arrange  bus 
or  carpool  transportation  for  each  competi- 
tion day.  That  ensures  that  everyone  arrives 
at  the  site  on  time  with  no  lost  souls-  Box 
lunches  for  these  days  are  in  order- 
It  takes  a  team  of  volunteers  to  put  on  a 
well-run  foxhunt,  Timers  at  the  starting  line 
send  off  the  hunters  at  exact  intervals.  Help- 
ers at  the  finish  line  collect  the  cards  and 
mark  finishing  time  on  them.  Things  can 
get  hectic  at  these  two  locations,  so  two 
persons  are  better  than  one.  You1 11  also  need 
volunteers  for  scoring  (Photo  C)  and  first 
aid  (Photo  D).  Remember,  these  positions 
do  not  require  licensed  hams. 


Have  course  marshals  scattered  in  the 
woods  to  watch  over  the  activities.  Con- 
testants know  they  may  not  help  one  an- 
other in  any  way  nor  vandalize  the  foxes, 
but  having  these  observers  helps  prevent 
temptation.  Marshals  should  also  be  on 
the  lookout  for  any  health  problems  that 
might  develop  during  the  hunt.  Don't  sta- 
tion diem  near  foxes  —  that  would  be  a 
giveaway,  Have  them  keep  moving  along. 
Encourage  them  to  carry  cameras  to  document 
the  fun. 

IARU  rules  require  start  and  finish  corri- 
dors from  50  to  250  meters  long,  Competi- 
tors run  into  the  start  corridor  when  released 
by  the  start  timers.  When  they  reach  the  end, 
they  may  turn  on  their  RDF  gear  and  take 
off  into  the  forest.  Try  to  find  a  natural  cor- 
ridor with  the  end  hidden  by  trees  or  a  hill. 
Similarly,  the  ending  corridor  funnels  run- 
ners to  the  finish  line  (Photo  E).  It's  good 
to  have  a  spotter  at  the  entrance  to  the  fin- 
ish corridor  to  announce  via  radio  {the  70  cm 
band  is  ideal)  to  those  waiting  that  runners 
are  approaching. 

ARDF  is  an  amateur  sport,  so  no  cash 
prizes  can  be  offered  at  national  or  interna- 
tional championships.  It's  traditional  to  have 
first-,  second-,  and  third-place  medals  in  all 
divisions  for  the  best  individuals  and  na- 
tional teams  on  each  band  (Photo  F).  IARU 
presently  has  five  age/gender  divisions,  so 
up  to  60  medals  will  be  needed,  depending 
on  the  number  of  participants  that  register 
in  each  division.  Medals  are  presented  at 
the  closing  banquet  by  a  VIP  of  IARU  or 
the  host  society  (ARRL  in  the  USA).  Every 
participant  should  also  receive  a  certificate 
and  a  small  memento  of  the  event. 


Let's  get  started! 

Selection  of  sites  and  arranging  for  hous- 
ing are  substantial  undertakings,  but  you 
don't  have  to  do  them  alone.  Your  local 
Chamber  of  Commerce  or  Convention/ 
Visitor's  Bureau  may  have  good  sugges- 
tions. The  National  Park  Service  and  the 
forestry  authorities  in  your  state  may  be  of 
assistance  in  site  selection. 

Get  to  know  the  leaders  of  your  local 
orienteering  club.  They  can  probably  sup- 
ply the  standard  orange-and-white  flags, 
stands*  and  unique  punches  for  each  fox, 
plus  the  competitor  cards.  They  will  also 
have  excellent  ideas  for  suitable  well- 
mapped  sites.  They  may  even  volunteer  to 
assist  with  the  event  as  course-setters, 
course  marshals,  and  timers. 

I  have  gotten  excellent  low-cost  maps  of 
sites  in  my  area  from  the  Los  Angeles 
Orienteering  Club.  The  Vic-Orienteers  of 
British  Columbia  were  instrumental  in  put- 
ting on  the  foxhunt  for  the  1993  Friendship 
Radiosport  Games,  Who  knows  —  you 
might  find  some  good  ARDF  prospects  in 
your  local  O-club,  in  my  area,  the  Caltech 
Orienteering  Club  holds  annual  radio- 
orienteering  events  on  campus. 

Sponsoring  an  international  radio- 
orienteering  event  isn't  a  money-making 
venture,  but  it  shouldn't  deplete  the  club 
treasury  either.  Carefully  consider  all  the 
costs,  set  a  reasonable  price,  and  announce 
it  well  in  advance.  The  basic  price  should 
include  all  housing,  food,  site  transporta- 
tion, and  incidentals  for  the  duration  of  the 
event.  I  think  it's  best  to  include  the  closing 

Continued  on  page  61 
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New  Products 


Mini-News  from  MJF 

•  The  MP J -2 69  SWR  Analyzer  covers  1 .8  to  1 70  MHz  and 
415  to  470  MHz  —  an  MFJ  exclusive.  Large,  easy-to-read, 
two- line  LCD  display  and  side-by-side  meters  clearly  dis- 
play your  information.  Built-in  Ni-Cad/Ni-MH  charger  cir- 
cuit, battery  saver,  low  battery  warning,  smooth  reduction 
drive  tuning.  Use  as  a  signal  source  for  testing/alignment,  MSRP 
=  $359.95. 

•  The  RulTRkler  Tri-Bander,  MFJ- 1436,  is  59  inches  of 
stacked  elements  with  high-Q  phasing  coils.  7.2  dB  gain  on 
440,  4.5  dB  gain  on  2m,  and  2.15  gain  on  6m.  Work  all  your 
favorite  bands  with  one  antenna!  Factory-tuned  for  SWR  less 
than  1 ,5: 1  with  50 ohm  impedance:  handles  150W;  5  inch  mag 
recommended.  MSRP  =  $79.95. 

•  MFFs  ATR-20  antenna  tuner  handles  a  full  1.2  kW  SSB 
and  600 W  CW  with  load  impedances  from  25-800  ohms.  Fea- 
tures include  an  accurate  built-in  3  kW  true  peak  or  average 
delecting  directional  power  meter.  Peak  and  average  forward 
power,  reflected  power,  and  SWR  are  displayed  on  an  illuminated 
cross-needle  meter.  MSRP  =  $459, 

For  further  information  on  these  or  other  MFJ  products,  con- 
Lac  t  MFJ  Enterprises,  Inc.,  PO  Box  494,  Mississippi  State  MS 
39762;  icL  I  {800)  647-1800:  fax  (662)  323-6551:  E-mail 
| mfj @mfjcnterpriscsxom ] :  site  [ htlp://ww wjTitjenterpriscs.com] . 


BC  DXing 

A  neat  little  90- page  book. 
Discover  DXhig!  (by  John 
Zoridlo,  second  edition),  ar- 
rived from  Universal  Radio. 
This  has  to  do  with  listening 
for  distant  AM,  FM,  and  TV 
stations,  not  pileups  on  20m. 
With  the  strange  propagation 
conditions  associated  with 
our  sunspol  maximum,  you 
may  have  been  having  some 
fun  listening  to  skipping  in 
FM  and  TV  signals. 


The  book  lists  the  AM 
band  clear  channel  alloca- 
tions, and  lists  the  stations. 
It  also  lists  the  TV  stations 
on  channels  2-13,  where 
the  skip  is  most  likely.  I 
know  thai  Boston's  channel 
2  has  recently  been  wiped 
out  for  me  by  a  skipping 
station. 

In  my  search  for  stations 
carrying  the  Coast- to-Coast 
AM  program,  I've  found  the 
book's  list  very  handy. 

If  you  have  any  kids,  you 
might  ger  ihcrn  interested  in 
BC  station  DXing. 

The  book  shows  pictures 
and  discusses  the  most 
popular  radios,  discusses 
QSLing,  howr  skip  works, 
and  so  on. 

It  is  $5.95,  plus  $2  s/h, 
from  Universal  Radio,  6830 
Americana  Parkway,  Rey- 
nold sburg  OH  43068;  teL  I 
(800)431-3939;  E-mail  [dx@ 
universal -radio,  com].  — 
W2NSD/L 


Elecraft 
K1  QRP  Transceiver 

As  small  as  its  original  K2 
predecessor,  the  new  K I  inns 
up  to  5W  into  two  user- se- 
lected bands.  LCD  frequency 
readout  displays  output  power, 
signal  strength,  supply  volt- 
age, keyer  speed,  and  other  in- 
formation. Additional  operating 


features  include  push-button 
band  selection,  RIT  and  XIT, 
8-50  wpm  internal  keying 
with  message  memory  and 
autorepeat,  and  three  crystal 
filter  bandwidths.  This  kit  can 
be  ordered  with  any  two  of  the 
following  bands:  40,  30, 20, 15. 
MSRP  =  $269;  optional  noise 
blanker,  $29;  tilt-stand,  $35. 
For  further  information 
about  Elecraft  products,  con- 
tact them  at  PO  Box  69.  Aptos 
CA  95001-0069;  teL  (831) 
662-8345;  E-mail  Leric® 
elecraft.com J;  site  [www. 
elecrafl.com]. 


Atomix  Clox 

Atomix  atomic  clocks  from 
Chaney  Instrument  Co.  keep 
precise  time  guaranteed  to  a 
j   fraction  of  a  second,  and  they 
never  need  to  be  reset.  Just  set 


it  and  forget  it.  The  clocks 
automatically  reset  them- 
selves to  the  correct  time, 
whether  it's  daylight  savings 
or  standard. 

All  Atomix  clocks  feature  a 
special  device  that  receives 
updates  five  times  a  day,  via 
radio,  from  the  official  US 
Atomic  Clock  at  the  NIS  in 
Boulder  CO.  There  is  also  a 
deactivation  device  for  states 
without  daylight  savings  time. 

Available  at  Wal-Mart  or 
via  selected  mail-order  cata- 
logs, or  contact  Chaney  In- 
strument Co.  in  Lake  Geneva 
WI  at  I  (800)  777-0565. 


Original  Swedish  Keys 

Morse  Express  has  announced  the  availability  of  the  origi- 
nal ''Swedish  Pump  Key,"  in  two  versions,  from  Lennart 
Pettersson  in  Hoverberg,  Sweden.  According  to  owner 
Marshall  Emm  Nl  FN,  the  Swedish  is  one  of  the  classic  tele- 
graph keys  and  i^  featured  in  all  of  the  standard  reference 
works. 

"We  were  delighted  to  discover  that  it  is  still  in  production, 
and  astounded  to  learn  that  there  is  a  miniature  version  that  is 
virtually  unknown,"  Emm  said. 

Photos  and  more  info  on  the  Original  Swedish  ($189-95)  and 
the  Miniature  Swedish  ($249.95)  are  available  at  [www. 
MorseX.com],  where  you  will  also  find  secure  ordering  facili- 
ties. Or,  contact  Morse  Express  at  2460  S.  Mo  line  Way,  Aurora 
CO  80014-3155;  tel.  1  (800)  238-8205  or  (303)  752-3382, 


Sa j  You  Saw  it  In  73! 
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Hrmshts 


Amateur  Radio  Via  Satellites 


Andrew  C,  MacAHister  W5ACM 

14714  Knights  Way  Drive 

Houston  TX  77083-5640 


Hamsats  Portable-Style 


Somewhere  between  the  world  of  chasing  amateur  satellites  from  a  street  corner  or  the  deck 
of  a  ship  with  a  handie-talkie,  and  doing  the  same  from  home  with  a  big  rig  and  steerable 
multi-element  beam  antennas,  exists  the  temporary  but  stationary  terrestrial  hamsat  station. 


This  is  Lhe  station  thai  can  be  packed  in 
a  suitcase  for  a  trip  to  a  vacation  cabin 
or  a  serious  campout.  It  might  aiso  be  ap- 
propriate for  an  apartment  dweller  or  some- 
one with  a  small  attic  (very  little  antenna 
space)*  and  prohibitive  deed  restrictions  thai 
won't  allow  any  outside  antennas, 

Rig  choices 

Picking  a  rig  for  stationary-portable  work 
may  be  as  easy  as  grabbing  the  main  base 
rig  and  packing  it  up.  The  Yaesu  FT-847  is 
a  classic  example  of  a  do-evcrylhing  HF/ 
VHF/UHF  a II -mode  transceiver  that  covers 
most  bands  from  1 60  meters  to  70cm.  It  runs 
on  12  VDC  and  thus  it's  ^reat  for  battery 
operation  oi\  with  an  additional  power  sup- 
ply, works  well  from  AC  house  power.  It's 
just  a  bit  loo  targe  to  use  as  a  mobile  rig, 
bul  it's  small  enough  to  fit  in  a  large  brief- 
case, with  room  for  accessories-  This  radio, 
and  perhaps  the  new  Kenwood  satellite- 


ni  "H  ■■'[«*"' 


ready  transceiver,  also  does  well  in  apartments 
and  motor  homes. 

Check  out  the  FT-847  specifications  at 
[hup://w  ww.yaesu.com/ft847.html].  The 
features  offered  provide  a  good  benchmark 
for  comparisons  and  tradeoffs.  While  the 
FT-847  does  not  cover  1.2  GHz,  or  have  a 
built-in  TNC  (Terminal  Node  Controller) 
for  digital  communications,  it  has  plenty  of 
power,  a  sensitive  front  end  (built-in 
prcamp),  and  the  necessary  jacks  to  inter- 
face with  external  1200  and  9600  baud 
TNCs, 

If  your  home  hamsat  station  is  large  and 
composed  of  multiple  rigs,  trans  verters, 
amplifiers,  preamps,  and  other  external 
boxes  that  are  required  to  make  contacts, 
then  it's  time  to  start  shopping,  If  new  ra- 
dios are  not  in  the  budget,  make  plans  based 
on  modes  that  you  can  pursue  with  existing 
equipment.  If  you  are  new  to  satellite  work, 
get  a  copy  of  Working  the  Easy  Sats  by  Gary 


■— -'—  "■- — -^ 


, 


Photo  A.  The  M-Squared  EB-144  "Eggbeater"  antenna  with  optional  RK-2M  radial 

kit  and  instruction  sheets, 

\ 
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B.  Rogers  WA4YMZ,  from  AMSAT  (The 
Radio  Amateur  Satellite  Corporation).  The 
latest  revision  is  dated  April  2000,  has  33 
pages,  and  provides  a  solid  introduction  to 
lhe  amateur  satellite  program,  with  excel- 
lent hints  on  how  to  work  the  more  easily 
accessed  hamsats.  You  can  reach  AMSAT 
on  the  Web  at  [http://www,amsatorg],  or  via 
phone  at  (301)  589-6062. 

Antennas 

When  you  have  chosen  a  radio  for  your 
compact  station,  it's  time  to  consider  anten- 
nas. For  the  cruise-ship  HT  effort,  a  long 
whip  or  a  dual -band,  hand-held  yagi  does 
well  when  chasing  the  single-channel  FM 
satellites  like  AO-27  (AMRAD  OSCAR- 
27}  or  UO-14  (UoSAT-OSCAR-14),  but 
these  anteanas  are  not  convenient  for  a  more 
stationary  operation.  It  would  be  nice  to 
have  directional  antennas  with  a  complete 
az-el  (azimudi  and  elevation)  rotator  sys- 
tem, but  it  is  usually  not  convenient  to  carry 
this  much  equipment.  Rotors,  control 
cables,,  and  boxes  take  up  a  lot  of  space,  and 
finding  a  place  for  the  rotatable  antennas 
may  be  a  problem,  but  this  might  worth 
considering. 

A  small  dual-band  beam,  like  the  Arrow  II 
from  Arrow  Antenna  (http: //members, 
aol.com/arrow  1 46/i ndex.html)  of  Cheyenne 
WYT  will  outperform  just  ahout  any  omni- 
directional two-meter  or  70cm  antenna  for 
portable  satellite  work.  If  you  can  rig  a  com- 
pact rotator  system  for  this  usually  hand- 
held antenna,  it's  a  great  performer.  Most 
hams  that  have  the  Arrow  II  use  it  with  a 
dual-  band  HT,  but  when  used  with  sepa- 
rate radius  for  two  meters  and  70cm,  the 
optional  duple xer  is  not  needed  or  preferred 
since  it  is  limited  to  10  watts  on  transmit. 
While  Arrow  has  mounting  hardware  for 
rear-mounted  stationary  use,  reworking  the 
antenna  for  mounting  at  the  balance  point 


Photo  B.  John  WA5W0D  and  Charlie  KSENG  easily  put  to 
getherthe  two-meter  **  Eggbeater"  while  on  a  fishing  trip. 


Photo  C.  The  M -Squared  EB-144  with  radial  kit  on  a  pole  and 
ready  to  go  for  some  fishing- trip  satellite  contacts. 


of  the  boom  may  be  difficult,  but  would 
yield  a  very  small  turning  radius  for  small- 
attic  mounting.  A  whip  antenna  or  ground 
plane  is  easy  to  pack  and  install,  but  the  real 
advantage  of  these  antennas  is  their  ability 
to  be  oriented  for  best  transmit  and  receive 
signals  during  a  satellite  pass.  When  used 
as  a  stationary  antenna,  the  deep  fades  en- 
countered make  contacts  difficult.  This 
antenna  is  best  left  for  the  HT. 

The  true  omnidirectional  stationary  an- 
tenna can  provide  a  reasonable  compromise 
between  HT  whip  antennas  and  small 
beams.  A  good  example  is  the  "eggbeater" 
from  M-Squared  Antennas  [hltp://www. 
ni2inc.com].  They  have  a  two-meter  version 
(EB-144)  and  a  70cm  version  (EB  432), 
Both  antennas  exhibit  horizontal  polariza- 
tion on  the  horizon,  but  overhead  they  have 
right-hand  circular  polarization.  When  used 
with  the  optional  radial  kits  (RK-2M  for  wo 
meters  and  RK-70CM  for  70cm),  the  pat- 
tern is  more  hemispherical,  with  a  circular 
lobe  gain  increase  of  6  dB«  The  radial  kit  is 
designed  for  satellite  work. 

Both  antennas  will  fit  in  limited  spaces 
and  can  be  used  for  almost  any  hamsat  in 
the  sky.  They  are  not,  however,  designed  to 


be  repeatedly  assembled  and  disassembled. 
They  are  best  used  for  the  occasional  trip 
or  move.  The  loop  elements  are  made  from 
copperweld  —  copper  over  steel  —  and  are 
rather  stiff,  but  can  be  easily  replaced  if 
necessary.  The  70cm  version  with  radial  kit 
retails  for  $166,  and  the  two-meter  version 
with  radial  kit  is  $177.  The  high  prices  are 
offset  by  the  extremely  durable  components 
and  quality  construction,  but  can  inspire 
antenna  experimenters  to  build  their  own. 

Due  to  the  weak-signal  nature  of  work- 
ing AO-10  (AMSAT-OSCAR-10)  with  its 
high  elliptical  orbit,  the  best  results  with 
"eggbeaters"  are  found  when  the  satellite  is 
at  or  near  its  perigee,  or  orbital  low  point, 
when  signals  are  strongest. 

For  10-meter  reception  via  RS-I3,  a 
simple  dipole  or  inverted  V  antennas  will 
do  well,  since  most  hams  who  pursue  mode 
WA"  (two  meters  up  and  10  meters  down) 
or  mode  "K"  (15  meters  up  and  10  meters 
down)  via  the  Russian  RS-13  satellite  use 
dipoles  at  home.  A  wire  antenna  is  also 
very  easy  to  pack  and  transport.  For  apart- 
ment dwellers,  it  can  also  be  hidden  by 
using  fine  wire  and  small  diameter  coaxial 
feedline. 


Try  it  today 

Small  antennas  may  become  the  norm  for 
contacts  via  Phase  3-D.  But  Phase  3-D 
won't  be  available  for  use  immediately  af- 
ter launch.  It  may  be  several  months  before 
the  transponders  are  available  for  general 
use.  Start  preparing  now  by  trying  new  an- 
tennas and  radio  configurations  via  the  cur- 
rent batch  of  low-Earih-orbit  amateur 
satellites.  You*  11  be  glad  you  did! 
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QRP 


Low  Power  Operation 


HW-8  Notes  +  QRP  PSU 


Michael  BryceWBBVGE 

SunLight  Energy  Systems 

955  Manchester  Ave.  SW 

North  Lawrence  OH  44666 

[prosolar^sssnetcom] 


OHMAGOSH!  October  already!  Yupf  and  before  you  know  it,  Year  2000  will  be  in  the  history 
books.  2000  has  been  a  so-so  year  for  me,  I've  spent  most  of  my  free  time  working  on  Heathkits, 
especially  the  HW-8  transceiver,  I've  picked  up  a  few  pointers  and  some  other  interesting  stuff 
for  you  to  use  on  your  H\W-8. 


A  few  months  ago,  we  talked  about  the 
HW-8  QRP  transceiver.  I've  come 
upon  some  information  about  die  final  out- 
pot  transistor  that  you  may  find  interesting. 

Replacement  PA  transistors 

Heathkit  used  a  house-numbered  part  But 
from  the  printing  on  the  device,  it  looks  like 
Motorola  made  the  transistor  I  can't  find  a 
cross-reference  for  the  Heath  number  any- 
where- However,  the  instruction  manual  for 
the  HW-8  references  the  part  to  a  2N4427. 
Mouser  Electronics  stocks  this  transistor. 
It's  about  $3  a  pop.  You  can  use  an  NTE 
replacement,  but  the  NTE  part  is  much  more 
money. 

In  my  liHW-8  Handbook,"  a  high  power 
modification  for  the  HW-8  is  as  simple  as 
subbing  in  an  ECC488  for  the  final,  I  found 
the  EGG  replacement  guide  on  the  Internet, 
They  list  the  ECG488,  but  it's  not  the  high 
power  device  I  wanted.  However,  an  NTE 
replacement  part  crosses  the  ECG488  to  a 
NTE488. 1  have  nol  yet  tried  lliis  in  my  H  W- 
8s.  I  did  notice  that  NTE  crosses  the  2N4427 
to  a  15  watt  RF  device  in  a TQ-5  case.  The 


Photo  A.  Inside  the  HW-8.  The  final  transis- 
tor is  wearing  the  large  heat  sink  The  tram- 
milt rimmers  are  in  the  background, 
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NTE488  comes  in  at  a  5  watt  RF  device  in 
a  TO-5  case.  I  don't  know  why  the  differ- 
ence between  the  two.  I  guess  I  will  have  to 
experiment  with  some  in  one  of  my  radios. 

I  have  had  luck  witii  the  2N3553  and  the 
2SC799.  Both  will  produce  a  good  watt  and 
a  half  on  80  and  40  meters.  On  20  and  15, 
the  max  power  seems  to  be  about  one  watt. 

Don't  use  a  2N3866  unless  you  just 
have  to.  This  device  loves  to  operate  up 
into  the  450  MHz  band.  It  will  do  so  all 
by  itself  without  any  help  from  you,  Usu- 
ally, the  2N3866  is  short-lived  in  an  HW-8, 
The  transistor  will  take  off  and  go  into 
thermal  runaway. 

In  some  of  the  HW-8s  I  have  come  across, 
I  have  put  in  MSPA20  in  Q8  and  Q5  loca- 
tions. They  seem  to  have  a  bit  more  bite  than 
the  original  Heath-  kit  devices.  Although  I 
have  not  tried  them,  a  metal  case  2N2222A 
might  work  also  as  Q5  and  Q8. 

There  are  two  other  locations  you  should 
look  at  if  you  are  having  trouhle  with  the 
HW-8's  output.  Check  the  zener  diode  at 
location  ZD2.  If  this  diode  has  become 
leaky,  it  may  be  the  cause  of  low  output. 
This  diode  is  there  to  protect  the  final,  Q9, 
from  excessive  high  collector  RF  voltages. 
This  happens  if  you  key  die  transmitter  into 
an  open  antenna,  Any  RF  volLage  over  36 
volts  will  be  clamped  to  ground  via  the  ze- 
ner diode. 

If  your  HW-8  has  been  repaired  in  the 
past,  especially  with  final  PA  troubles,  look 
to  see  if  a  ferrite  bead  is  on  the  base  lead  of 
Q9.  This  bead  is  there  to  keep  Q9  stable.  If 
your  transmitter  seems  to  take  on  a  life  of 
its  own,  check  for  this  bead  on  Q9\s  base. 

Improved  trimmer  adjustment 

On  20  and  15  meters,  you  11  often  find 
that  die  trimmer  capacitors  in  the  lank  circuit 


require  tightening  all  the  way  down,  There's 
not  enough  capacitance  from  the  trimmer 
to  get  the  stage  to  resonate.  Take  a  10  or  20 
pF  capacitor  and  tack  solder  it  across  the 
trimmer  that  is  giving  you  trouble,  Then  try 
the  adjustment  one  more  time.  With  the  ex- 
tra capacitance  across  the  trimmer,  you 
should  now  find  the  circuit  peaks  without 
twisting  the  screw  out  of  the  trimmer 
threads.  By  the  way,  this  fix  works  for  the 
front-end  trimmers  as  well. 

Main  dial  fixes 

Since  the  HW-8  Is  almost  25  years  old} 
the  vernier  drive  for  the  main  tuning  may 
have  dried  out  If  it  has,  then  you  risk  twist- 
ing the  VFO  capacitor  apart  if  you  tune  into 
either  end  stop.  Fixing  the  VFO  capacitor 
is  harder  than  a  bag  full  of  jawbreakers!  The 
best  fix  is  to  not  rip  out  the  VFO  plates  in 
the  first  place.  To  keep  this  from  happen- 
ing, you  should  remove  the  vernier  drive  and 
relube  it.  The  drive  comes  apart,  but  you 
first  have  to  remove  it  from  the  HW-8?s 
chassis.  Once  its  out  and  in  your  hands,  you 
can  see  how  it  unscrews.  There's  a  set  of 
ball  bearings  inside,  so  watch  oul  you  don't 
lose  them  when  the  two  ends  are  removed. 

Use  some  solvent  to  remove  the  old 
grease  and  other  gunk  that  lives  inside  the 
drive.  Then  repack  the  drive  with  some  bi- 
cycle grease.  This  stuff  won't  ooze  out  and 
won't  dry  out  either  Cheap,  too!  Once  you 
have  reassembled  the  drive,  install  it  back 
into  the  HW-8.  You'll  be  rewarded  with  a 
smooth-turning  VFO  again. 

A  QRP  power  supply 
for  a  QRP  transceiver 

I've  shown  this  circuit  before,  but  still  set 
requests  for  a  small,  simple  power  supply  to 
operate  QRP  transceivers  from.  It's  a  classic! 
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fig,  i.  PC  6<?3/tf  component  layout.  Bridge  rectifier  is  RS  276-1146.  D1-D4  -  3  A  50 
PIV 1N5400,  RS  276-114 L  PC-mount  trimmers  are  5kf  RS  271-217.  D5f  D6  =  1N914s. 


Fig,  2.  PC  board  foil  side. 

The  entire  circuit  revolves  around  an 
LM317  adjustable  regulator.  In  the  TO- 3 
case,  the  device  will  handle  up  to  1 .5  amps. 
That's  more  than  enough  power  for  even  the 
most  QROQRP  rigs. 

I  used  a  junk  box  transformer,  and  just 


Photo  B.  Another  HW-8  makes  its  way  to  the  service  bench. 


about  any  thing  in  your  junk  box  will  work. 
However,  don't  use  a  transformer  with  a 
secondary  higher  than  18  volis  unloaded. 
The  regulator  must  drop  any  excess  voltage 
and  will  run  much  hotter  than  needed.  A 
24- volt  secondary  into  the  bridge  rectifier 

will  produce  almost 
29  volts  to  the 
regulator 

A  six  amp  bride 
rectifier  converts  the 
AC  from  the  trans- 
former to  DC,  while 
the  two  4700  (iF  ca- 
pacitors smooth  out 
the  ripple.  The  input 
to  the  LM3 1 7  is  by- 
passed with  two 
small  0.47  ^F  ca- 
pacitors. The  output 
is  also  bypassed  with 
a  0.47  and  a  2.2  \xF 
capacitor. 


Photo  C.  The  main  VFO  capacitor  is  just  be- 
hind the  VFO  coil  The  trimmers  to  the'  right 
of  the  VFO  are  for  the  receiver  front  end. 


Since  the  LM317  is  adjustable,  we  may 
as  well  place  this  control  on  the  front  panel 
of  our  supply.  If  not,  then  a  small  trimmer 
can  be  used. 

There's  a  chance  you  might  want  to  use 
this  little  guy  as  a  constant  voltage  battery 
charger.  If  you  do,  then  V  ve  added  a  small 
three-amp  silicon  diode  in  the  output  lead. 
This  diode  will  prevent  the  battery  from  dis- 
charging into  the  regulator  if  the  main  power 
has  been  turned  off. 

An  LED  for  a  "power  on"  indicator  is 
thrown  in  just  to  let  you  know  that  the  power 
supply  is  in  fact  on. 

Building  the  QRP  supply 

This  is  such  a  simple  project,  point-to- 
point  construction  would  work  just  fine.  The 
use  of  terminal  strips  and  tie  strip  would  be 
all  you  need.  Use  a  small  aluminum  chassis 
to  hold  everything.  The  LM3 17  needs  to  be 
hcat-sinked,  so  use  the  aluminum  chassis 
and  a  TO-3  insulator  kit  to  mount  the 
LM317. 

Use  your  digital  VOM  and  set  the  output 
voltage  with  the  trimmer  or  panel-mounted 
pot.  Add  some  five-way  binding  posts  and 
you're  done! 

Next  month,  Fll  look  at  the  Heathkit  HW- 
9  QRP  rig.  It's  been  a  while  since  we  tooka 
look  inside  this  guy. 
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Microwave  P3D 

Here 's  all  you  need  to  know. 


Microwaving  is  a  very  interesting  area  of  our  varied  hobby,  and  one  on  which  I  have 
centered  my  attention  for  a  number  of  years.  There  are  numerous  reasons  for  this 
interest.  Microwaves  are  still  not  fully  understood,  and  many  of  the  propagation 
modes  are  still  being  investigated,  especially  as  the  commercial  world  is  not  interested 
in  the  "anomalous"  propagation  events  that  we  get  excited  about. 


M 


icrowaves  are  also  an  area 
where  home-brewing  is  the 
norm,  and.  certainly  for  the 
higher  microwave  bands,  a  must,  as  the 
big  three  do  not  produce  equipment  for 
any  hand  above  1.2  GHz.  This  leads 
microwaving  to  be  an  area  for  experi- 
mentation, and  one  in  which  home- 


brewing  your  own  equipment  is  still 
the  norm.  I  was  therefore  very  pleased 
to  hear  that  Phase  3-D  would  carry  a 
range  of  microwave  transponders,  a 
move  I  think  will  revolutionize  the 
world  of  satellite  amateur  radio. 

So  what  are  "microwaves,"  and  why 
the  big  interest  for  Phase  3-D? 


Photo  A,  P3D  microwave  antenna  array. 
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Well,  in  amateur  terms,  microwaves 
refer  to  any  band  above  1  GHz,  so  any 
band  from  L2  GHz  and  up  can  be  re- 
ferred to  as  a  "microwave"  band.  As 
for  Phase  3-D,  this  new  satellite  is  a 
revolution  for  the  amateur  world.  For 
the  first  time,  an  amateur  satellite  is 
carrying  a  full  range  of  new  and  excit- 
ing transponders,  allowing  global  ama- 
teur communications  using  small, 
compact,  lowF  power  ground  stations. 

For  the  old- time  satellite  hams  read- 
ing this,  a  word  of  warning!  I  am  going 
to  be  controversial.  No,  I  mean  "re- 
ally" controversial,  because  I  predict 
thai  once  Phase  3-D  flies,  modes  using 
VHF/UHF  uplinks  and  downlinks  are 
dead  and  buried.  Read  on  and  I'll  ex- 
plain, but  mark  my  words,  mode  B  is 
dead!  Long  live  mode  L/S!  Remember 
where  you  heard  it  first! 

Phase  3-D  is  a  big  satellite.  The 
other  articles  in  this  issue  will  cover  a 
variety  of  topics  about  P3D,  so  I  will 
concentrate  only  on  the  microwave  as- 
pects of  Phase  3-D  and  leave  the  other 
specialists  to  their  areas. 

The  P3D  satellite  carries  a  range  of 
microwave  transponders  almost  cover- 
ing the  entire  amateur  microwave 
spectrum.  The  lowest  band  covered  is 
the  23cm  band  {1296  MHz),  and  the 
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Photo  B,  Single  board  microwave  transverten 
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Fig.  i.  Phase  3D  microwave  ground  station  using  2x2  meter 
multimodes  {mode  US). 


highest,  the  24  GHz  band  A  foil  list  of 
microwave  transponders  is  shown  in 
Table  1  of  the  article  "With  Fingers 
Crossed"  elsewhere  in  this  issue, 

The  P3D  transponders  operate  on  a 
matrix,  allowing  any  one  transponder 
to  "talk"  to  another.  This  allows  an  un- 
limited combination  of  transponders  to 
be  operated  by  the  ground  control  sta- 
tions. Each  transponder  also  has  a  set 
of  beacons  that  will  transmit  a  variety 
of  information.  These  beacons  will  pri- 
marily transmit  400  bps  PSK,  a  mode 
already  used  on  previous  AMS AT  mis- 
sions, and  one  for  which  a  vast  number 
of  ground  stations  are  already  equipped. 

More  importantly,  these  beacons  will 
also  transmit  at  a  known  power  level 
That  is  a  vital  piece  of  information,  be- 
cause knowing  that  the  beacon  trans- 
mits a  set  power  level,  you  can  make 
improvements  to  your  station,  or  carry 
out  measurements,  and  have  the  ability 
to  measure  these  changes  using  the 
beacon  as  a  known  standard.  The  satel- 
lite will  carry  standard  analog  tran- 
sponders that  will  allow  SSB/CW 
signals  to  be  transponded,  but  there  are 
also  a  variety  of  digital  experiments 
being  flown,  including  digital  cam- 
eras, a  flying  mailbox  system,  and 
high  speed  digital  modulation  experi- 
ments. The  microwave  bands  make 
these  experiments  particularly  interest- 
ing. The  up/downlinks  will  be  strong, 
and  the  bandwidth  of  each  transponder 
is  wide  enough  to  carry  some  interesting 
signals  and  some  unusual  experiments. 


The  satellite  is  bristling  with  anten- 
nas for  the  microwave  bands,  and 
these  will  allow  PSD  to  produce  excel- 
lent signals  on  the  ground  as  they  have 
compact  beamwidths  and  high  gains. 
Photo  A  shows  the  impressive  array  of 
microwave  antennas  onboard  the  satel- 
lite. It  is  relatively  easy  to  calculate  the 
power  required  versus  antenna  gain  by 
using  a  small  spreadsheet  program. 
One  such  spreadsheet  has  already  been 
produced  for  Microsoft  Excel  and  is 
available  on  the  AMS  AT  Web  site.  It 
shows  that  very  small  amounts  of 
power  will  be  required  to  very  modest 
antennas  (small  dish  of  60cm  or  small 
yagi). 

So  why  are  microwaves  so  important 
to  the  future  of  amateur  satellites? 

For  a  long  time  now,  VHF/UHF  have 
become  very  noisy,  in  some  places  al- 
most unusable.  Users  of  the  FM  re- 
peaters on  the  UOSATs  will  tell  you 
that  in  some  parts  of  the  world  they 
are  unworkable  due  to  the  variety  of 
ground-based  services  that  illegally 
(and  sometimes  legally)  use  the  VHF 
and  UHF  satellite  subbands. 

In  1992,  James  Miller  G3RUH  said 
that  mode  S  would  become  the  pre- 
ferred downlink  for  Phase  3  satellites, 
and  I  would  support  that  theory  whole- 
heartedly. Here  are  some  reasons  why, 
and  before  you  diehard  mode  B  opera- 
tors jump  off  the  deep  end,  think  about 
the  points  carefully  and  consider  their 
technical  merits: 

•   145  MHz  is  noisy.  This  comes 


from  a  variety  of  sources:  electrical, 
the  weather,  the  sun,  sky,  other  users, 
computers,  SATTV,  and  the  list  is  al- 
most endless.  And  it's  getting  worse! 
Is  this  the  right  band  for  downlinks? 

*  Antenna  sizes  for  2  meters  are  big 
—  with  planning  development  prob- 
lems becoming  common  and  gardens 
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Photo  C.  Freddx  ON6UG,  working  2.4  GHz. 

becoming  smaller  (in  Europe  any- 
way!), antenna  size  has  become  a  ma- 
jor lac  Lor  in  people's  operations. 
Which  would  he  easier  to  install  a  10- 
or  1 1-el  yagi  for  2  meters  or  a  60em 
SATTV  dish? 

*  Technically,  VHF  is  a  poor  choice. 
The  typical  noise  at  VHF  measures  ap- 
proximately 1200k.  At  1.2  GHz,  this  is 
typically  1 20k,  a  factor  of  10  times 
quieter.  This  means  that  for  a  given  ra- 
diated power  the  ground  station  an- 
tenna could  be  1 0  times  smaller,  Given 
that  a  60cm  dish  could  have  25  dB 


Photo  Z>.  Complete  mode  US  station. 
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gain  at  2.4  GHz,  and  a  typical  10  ele- 
ment yagi  approximately  10  dB  gain, 
that  size  decreases  even  further 

•  Give  smaller  antenna  sizes  that 
also  relate  to  cost  and  station  equip- 
ment. No  more  large  antenna  arrays,  less 
mechanical  engineering,  less  windage, 
less  maintenance,  less  neighborhood 
impact  It  goes  on  and  on  I 

Recent  demonstrations  at  the 
AMSAT-UK  Colloquium  on  UO-36 
showed  how  suitable  2.4  GHz  is  for 
satellite  downlinks.  A  quote  from  Peter 
CUlzow  DB20S  summed  this  up 
suitably:  "Freddy's  (ON6UG)  S-band 
downlink  demo  was  a  real  eye-opener 
for  all  It  gave  a  pretty  good  idea  of 
what  we  can  expect  to  sec  on  P3D,  and 
Freddy  said  that  the  dish  antenna  he 
demonstrated  (60cm  parabolic)  was  al- 
ready overkill  Many  people  understood 
why  P3D  will  be  the  Easy-Sat/' 

And  that  demonstration  was  with  a 
whopping  1  watt  down  from  UO-36  with 
the  antenna  off-pointing  by  several  de- 
grees! Since  1992  technology  at  mi- 
crowave frequencies  has  marched  on, 
and  access  to  microwave  frequencies 
is  easier  now  than  it  ever  has  been.  So 
what  technical  reason  is  there  for  not 
using  them  for  satellite  down/uplinks? 

Antennas 

What  kind  of  equipment  will  be 
needed  for  PSD  microwaving?  Well, 
let's  look  at  antennas  first.  Starting  on 


the  lowest  hand  at  23cm,  a  small  heli- 
cal yagi  will  be  required.  These  are 
available  cheaply  commercially,  or  even 
cheaper  if  home-brewed. 

The  ARRL  Handbook  contains  the 
design  details  for  a  suitable  antenna. 
For  the  higher  bands,  small  parabolic 
dishes  will  be  the  norm,  although  for 
2.3  and  3.4  GHz  small  helical  yagis 
are  still  perfectly  feasible.  The  dishes 
do  not  need  to  be  anything  special. 
Down  East  Microwave  sells  a  range  of 
500mm  and  600mm  dishes  that  will  be 
perfect  for  the  job.  Dish  feeds  are  easy 
to  make  and  will  either  be  small  horn 
feeds  using  food  tins,  or  helical  feeds 
using  a  few  turns  of  copper  wire 
mounted  on  an  N-type  connector  at  the 
focal  point  of  the  dish. 

The  beauty  of  such  small  dishes  is 
that  the  bcamwidth  of  the  dish  will  still 
be  quite  wide  (510  degrees),  and  it  will 
be  much  easier  to  point  at  P3D.  "More 
expense/'  I  hear  you  groan!  Not  really! 
There  is  a  plethora  of  ex-S ATTV  parts 
available  at  flea  markets,  An  SATTV 
positioner  screw  jack  will  be  perfect  to 
use  as  an  elevator,  and  even  better  if 
you  still  have  the  original  control  unit! 

Feeding  the  dishes  and  yagis  is  wor- 
thy of  note.  Microwave  power  is  ex- 
pensive to  generate,  and  you  don't 
want  to  lose  that  power  in  poor  cables 
and  connectors.  Use  only  the  correctly 
rated  connectors  (N  types  and  SMAs 
at  anywhere  above  1  GHz),  and  inter- 
connecting cables  and  feeders  should 
be  the  best  possible  rigid  loam  coax 
you  can  get  your  hands  on. 

Here  is  another  advantage  of  using 
microwaves.  The  dishes  and  positioners 
do  not  need  to  be  mounted  high,  as 
long  as  they  have  a  clear  view  of  the 
sky.  Mounted  on  the  apex  of  a  roof  or 
on  a  small  tripod  on  a  garage  or  con- 
servatory  flat  roof  will  be  fine.  The 
closer  to  the  shack  the  better,  keeping 
feeder  lengths  as  short  as  possible.  In 
my  station,  the  tripod  is  mounted  on 
the  lawn  outside  the  shack  window  — 
a  distance  of  only  12  feet! 

RF  equipment  for  P3D  is  readily  ob- 
tainable, and  many  people  have  a  2 
meter  rnultimode  in  the  shack  already. 
This  is  an  excellent  starting  point,  as 
most  microwave  transverter  designs 
use   2m   as  the   driving  band.    High 


power  is  not  necessary  for  the  trarts- 
verter;  most  require  just  a  couple  of 
watts  in.  23cm  modules  are  available 
for  older  radios  such  as  the  Kenwood 
TS-790  and  Yaesu  FT-736R.  More 
modem  radios  such  as  the  Icom  IC- 
821  and  Yaesu  FT-847  are  also  suit- 
able, having  the  built-in  satellite 
functions  required  for  P3D.  Of  course, 
two  separate  2  meter  mu  Hi  modes  driv- 
ing individual  transverters  is  perfectly 
acceptable,  and  there  are  a  number  of 
ready-built  23cm  designs  available  from 
commercial  sources.  SSB  Electronics, 
Down  East  Microwave,  and  DB6NT 
all  produce  suitable  equipment. 

It's  easier  than  you  think 

Life  gets  a  little  more  complicated 
on  the  higher  bands,  and  we  have  to 
overcome  what  is  known  as  ' "Micro- 
phobia"  —  an  irrational  fear  of  con- 
structing anything  for  the  microwave 
bands!  Outlining  how  amateur  micro- 
wave equipment  is  constructed  could 


be  the  subject  of  a  completely  separate 
article!  But  it  really  is  quite  simple, 
and  the  rule  of  thumb  is  that  if  you  can 
follow  a  set  of  basic  construction  rules, 
place  components  exactly  onto  a  PCB 
as  the  designer  originally  intended  and 
as  shown  in  the  documentation,  and 
learn  to  solder  surface  mount  compo- 
nents using  a  small  soldering  iron,  then 
you  really  can  construct  microwave 
equipment 

I  managed  to  construct  a  working  10 
GHz  transverter  that  worked  first  time, 
having  never  constructed  a  piece  of 
microwave  equipment  before.  I  can  do 
it,  many  others  have  done  the  same, 
and  you  can  do  it,  too  —  honest!  It's 
quite  simple,  and  not  rocket  science 
(excuse  the  pun!),  and  within  every 
amateur's  capability.  Modem  micro- 
wave units  are  quite  simple  and  usu- 
ally contain  very  low  component 
counts.  A  typical  single  board  23cm 
unit  designed  by  Charlie  Suckling 
G3WDG,  and  available  as  a  kit  from 


the  Microwave  Components  Service 
of  the  Radio  Society  of  Great  Britain, 
is  shown  in  Photo  B, 

A  variety  of  kits  and  modules  for  the 
higher  bands  are  available  from  a  mul- 
titude of  sources,  and  many  of  these 
kits  are  easily  constructed  by  follow- 
ing the  basic  microwave  construction 
rules.  Many  of  these  kits  have  been  in 
the  planning  stages  for  some  time, 
awaiting  the  day  that  Phase  3-D  flies. 

So  how  does  a  station  fit  together? 
Fig*  1  shows  the  basic  block  diagrams 
of  simple  stations  for  use  on  Phase  3-D, 
Most  of  the  stations  simply  require  ei- 
ther a  multiband,  muhimode,  such  as 
an  FT-847/FT-736/TS-790  and  trans- 
verters, or  rely  on  two  dedicated  2  meter 
multimodes  and  dedicated  transverters 
for  uplinks/downlinks.  The  transpon- 
der matrix  in  Table  1  of  "With  Fingers 
Crossed"  indicates  that  any  uplink 
could  be  connected  to  any  downlink, 
so  it  is  easy  to  come  up  with  a  few 
basic    building    blocks    that   can    be 
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mixed  and  matched  to  provide  capabil- 
ity for  a  variety  of  transponder  modes. 

Operating  P3D  will  be  a  joy  using 
microwaves.  Signals  will  be  very  loud 
and  crystal  clear,  with  little  noise  re- 
ceived from  other  sources.  The  micro- 
wave bands  are  relatively  quiet  at  these 
high  frequencies,  and  P3D  downlinks 
will  not  suffer  from  the  terrestrial  in- 
terference that  mode  B  or  J  suffers 
from  ground-based  sources.  As  anten- 
nas beam  widths  are  relatively  narrow7 
compared  to  VHF/UHF  yagis,  stations 
using  just  a  few  watts  will  be  the  norm. 
A  multitransponder  ground  station  will 
be  neat,  compact  and  very  efficient,  For 
those  of  you  living  with  small  subur- 
ban gardens,  this  is  your  passport  to 
paradise.  The  ability  to  work  stations 
worldwide  with  just  a  small  dish  an- 
tenna and  miniature  yagis  on  the  lawn 
or  garage  roof  will  be  very  pleasing, 
and  will  open  the  door  to  many  ama- 
teurs who  may  previously  have  been 
limited  in  their  operations. 

I  predict  that  there  will  be  a  surge  of 
satellite  activity  as  many  amateurs  take 
advantage  of  these  features  and  the 
ability  to  operate  long-range  commu- 
nications from  such  compact  antenna 
systems.  Have  I  convinced  you  yet  that 
mode  B/J  is  dead? 

The  microwave  bands  will  also  be 
beneficial  when  using  the  high  speed 
data  projects  such  as  RUDAK  (flying 
digital  mailbox)  and  SCOPE  (digital 
camera  project).  With  noise-free  down- 
links and  wide  bandwidths  able  to  sup- 
port reliable  high  speed  datacoms, 
these  downlinks  will  become  essential 
to  reliable  high  speed  digital  commu- 
nications and  will  support  these  projects 
perfectly.  It  is  almost  certain  that  the  mi- 
crowave downlinks  will  be  essential  to 
make  the  most  of  these  projects. 

So  how  do  I  get  started,  I  hear  you 
ask?  Well  you  started  already  by  reading 
this  article. 

The  next  stage  is  to  assess  what 
equipment  you  already  have  available 
to  spare,  and  to  decide  whether  this 
equipment  is  to  be  permanently  allo- 
cated to  satellite  communications.  Once 
you  have  decided  what  bands  to  use 
and  what  equipment  you  already  have 
to  spare,  you  can  then  make  a  judg- 
ment on  what  equipment  you  will  need 
to  buv  and/consirucL 
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One  word  of  advice,  however!  Don't 
be  afraid  to  look  at  commercial  satel- 
lite TV  equipment  for  use  within  your 
station.  Satellite  positioners  and  sur- 
plus dishes  are  all  suitable,  in  fact 
highly  desirable,  if  you  can  obtain 
them,  and  they  will  save  hundreds  of 
dollars  over  new,  dedicated  amateur 
items  that  will  do  the  same  job.  Horn 
feeds  and  yagis  are  easily  constructed 
using  simple  hand  tools,  if  you  do  not 
wish  to  buy  new.  Where  you  should 
spend  money  is  in  feeder  or  RF  equip- 
ment. Money  spent  here  will  be  well- 
founded  and  provide  an  excellent  basis 
on  which  to  work. 

Phase  3-D's  microwave  transpon- 
ders will  offer  an  excellent  way  of  be- 
coming involved  in  amateur  micro- 
waves, and  the  UK  is  already  seeing  an 
upsurge  in  activity  as  people  gear  up 
for  Phase  3-D.  This  new  satellite  offers 
amateurs  the  perfect  opportunity  to  be- 
come involved  in  one  of  the  most  in- 
teresting aspects  of  amateur  radio,  one 
that  will  surely  change  the  face  of 
amateur  satellite  operations  from  the 
moment  of  launch.  Hopefully,  some- 
time later  this  year  you  should  get  the 
opportunity  to  become  part  of  that  his- 
tory. Be  brave,  and  listen  to  the  techni- 
cal reasons  for  using  microwaves.  The 
future  is  here,  and  it  is  a  bright  one  in 
the  microwave  spectrum. 

Godspeed,  Phase  3-D,  and  here's 
wishing  the  P3D  crew  all  the  best  for  a 
successful  launch  campaign.  See  you  in 
history,  73  de  Simon  GM4PLM. 


With  Fingers  Crossed 

continued  from  page  16 

Note 


1,  Radio  Communication  Handbook, 
7th  edition,  published  by  the  RSGB, 
UK. 


Cruising  for  Satellites 

continued  from  page  26 

(AG-  37?)  using  a  "big"  rig.  the  Yaesu 
FT-847  [http://www.yaesu.com/ft847. 
html].  The  antenna  will  be  an  Arrow  II 
on  a  tripod.  The  MV  CPR  is  appropri- 


ately named,  as  it  has  been  refloated 
after  sinking  twice  in  1997, 

Are  you  ready? 

WB5RMA  [http://vvfww.heathennacal- 
lister.  com]  and  I  are  already  thinking 
about  taking  a  cruise  in  Alaska  waters 
next  year.  We've  seen  great  video  tape 
from  AMSAT  Awards  Manager  Mike 
Scarcella  WA5TWT  and  his  XYL  Rae, 
from  their  Alaska  cruise.  We've  heard 
the  story  of  Lee  K0LEE's  "inside  pas- 
sage" grid  expedition.  Why  not? 

There  are  a  lot  of  radios  and  anten- 
nas out  there  that  I  would  like  to  try, 
but  only,  of  course,  during  those  free 
times  out  on  the  water  when  the  float- 
ing casinos  and  bars  seem  dim  com- 
pared to  the  bright  or  starlit  skies  from 
the  upper  decks.  Check  out  [http:// 
www.amsatorg]  for  more  information 
about  the  hamsats  and  how  to  use 
them. 


OSCAR-10  Antenna  System 

continued  from  page  37 

Simple  answer  —  use  the  best  you 
can  afford.  This  is  more  of  an  issue  if 
your  feedline  run  is  long.  The  shorter 
your  feedline,  the  better  I  am  using 
9913  between  the  station  and  the 
prearnps,  and  Bury-Flex  from  The 
Wireman  between  the  prearnps  and  the 
antennas.  Make  sure  the  feedline  you 
are  using  is  capable  of  the  twisting  and 
flexing  that  is  required  to  go  around 
the  rotators.  Also  pay  particular  atten- 
tion to  make  sure  that  the  feedlines 
will  not  bind  or  get  caught  on  any- 
thing, while  both  rotators  arc  moved 
throughout  their  entire  range  of  move- 
ment. Whenever  any  change  in  the 
feedline  routing  around  the  rotators  is 
made,  make  sure  that  the  cables  won't 
bind  on  anything.  I  always  stand  on  the 
roof  and  watch  while  someone  in  the 
shack  moves  the  rotators  throughout 
their  ranges  of  rotation.  Because  my  an- 
tennas are  vei7  close  to  the  roof  of  my 
house,  I  can't  have  the  feedlines  hang  off 
the  back  end  of  the  antennas  (as  is  often 
recommended),  to  prevent  having  the 
feedline  disrupting  the  antenna  pattern. 

Continued  on  page  59 


OSCAR-10  Antenna  System 

continued  from  page  58 

The  future 

Later  this  year,  I  plan  to  install  a 
heavy-duty  40-foot  tower.  When  the 
tower  gets  installed,  the  satellite  anten- 
nas will  be  moved  to  the  tower,  and  the 
preamps  may  be  moved  to  the  antenna 
feedpoints.  Although  I  don't  need  the 
higher  elevation  by  moving  the  anten- 
nas to  the  tower,  I  am  doing  it  because 
I  use  the  satellite  antennas  for  some 
terrestrial  SSB  operating,  and,  maybe 
more  importantly,  in  order  to  get  my 
wife  to  agree  to  the  tower,  I  will  be  re- 
placing the  existing  mast  with  the 
tower,  not  "adding"  the  tower  Got  to 
keep  my  nonham  wife  happy! 


Calendar  Events 

continued  from  page  42 

on-site,  beginning  at  8  a.m.,  by  CAVEC*  Bring 
original  and  a  copy  of  your  current  license, 
picture  ID,  and  $3  fee. 

NOV  12 

CHICAGO,  IL  The  DeVry  Institute  of  Tech- 
nology, 3300  N.  Campbell  Ave.,  Chicago  IL,  is 
the  location  for  the  Chicago  ARC  Ham  Auction, 
Sunday  Nov.  12th.  Items  in  auction  will  be 
transmitters,  receivers,  transceivers,  amp- 
lifiers, tuners,  accessories,  signal  generators, 
oscilloscopes,  2-way  radios,  TVs,  VCRs, 
antique  radios,  tubes,  parts,  books,  computers, 
audio,  stero,  etc.  Your  electronic  goods  will  be 
auctioned  if  you  bring  them  in  before  noon.  All 
sold  goods  are  subject  to  a  10%  donation.  If 
purchased  back  by  the  seller,  then  a  5% 
donation  will  be  due.  AIJ  items  sold  on  an  as- is 
as-shown  basis-  All  sales  final  For  more  info, 
call  Dean,  (708)  331-7764,  morning  or 
evening;  call  George,  (773)  545-3622 1  10 
a,m-1:3Qp,m.  or  after  3  p.m.  Remember,  one 
man's  junk  is  another  man's  gold! 

NOV  18,  19 

FT.  WAYNE,  IN  The  28th  Annual  Fort  Wayne 
Hamfest  &  Computer  Expo,  sponsored  by  the 
Allen  County  Amateur  Radio  Technical  Society 
(AC-ARTS),  will  be  held  at  the  Allen  County 
War  Memorial  Coliseum  at  the  corner  of 
Indiana  930  (Coliseum  Blvd.)  and  Parnell  Ave. 
Open  to  the  public  9  a.m. -4  p.m.  EST  on 
Saturday,  and  9  a.m -3  p.m,  EST  on  Sunday. 
Vendor  setup  is  Friday  evening  and  Saturday 
morning.  Admission  $5,  good  for  both  days,  at 
the  door  only.  Parking  is  $2,  There  are  over 
1100  commercial  and  flea  market  tables  all 


under  one  roof,  containing  both  new  and  used 
radio,  computer,  and  general  electronics  items. 
Activities  will  include  many  forums  and 
meetings,  with  VE  exams  on  Saturday.  Shuttle 
bus  service  provided  to  and  from  Smith  Field 
Airport  and  shopping  centers.  Talk-in  on 
1 46.88(-)+  For  more  info,  leave  a  message  on 
the  answering  machine  at  (219)  483-8163 
(tables),  or  (21 9)  484-1 31 4  (general  info),  and 
you  will  be  contacted.  You  can  also  send  an 
SASE  to  AC-ARTS /Fort  Wayne  Hamfest,  P.O. 
Box  10342,  Fori  Wayne  IN  46851;  or  visit  the 
WWW  site  at  [http://www.acat1s.com]. 

SPECIAL  EVENTS,  ETC. 

OCT  9-15 

ATLANTIC  CITY,  N  J  The  Southern  Counties 
ARA  will  operate  K2BR  from  Oct.  9th  at  1400 
UTC  to  Oct  15th  at  0400  UTC,  from  the  Miss 
America  Pageant  in  Atlantic  City  NJ.  Atlantic 
City  is  located  on  Absecon  Island,  which  is 
IOTA  NA111.  Suggested  frequencies  for  10, 
15t  20  and  40  meters;  Phone  —  28.325, 
21.325,  14,250,  and  7.250.  CW  —  28,030, 
21,050,  14.050  and  7.050,  QSL  with  a  #10 
SASE  to  SCARA,  P.O.  Box  121  f  Linwood  NJ 
08221  USA, 

OCT  28,  29 

MOROCCO  The  Bavarian  Contest  Club  will 
be  operating  again  as  CN8WW  from  Morocco, 
in  the  CQ  WW  Contests.  They  will  be  a  Multi/ 
Multi  team,  so  there  is  a  very  good  chance  to 
work  CN  on  all  bands  from  160-10m,  There 
will  be  a  new  picture  QSL  card  for  the 
upcoming  activities.  Work  CN8WW  on  5  or  6 
bands  and  receive  a  special  QSL  card  to  honor 
your  high  performance.  CQ  WW  Contest  SSB: 
QRG's  (±  QRM):  1 .840 / 3,799  / 7,099  / 1 4.255 
/  21 .355  /  28.455  kHz.  Before  and  after  the 
contest  the  station  will  operate  as  5C8M  in  CW, 
SSB,  RTTY,  on  6  meters,  and  also  on  the 
WARC  bands.  Check  the  homepage  [http:// 
www.di6fbl.de/cn8ww/]  for  information  about 
the  DXpedition.  QSL  cards  for  CN6WW  and 
5C8M  go  via  DL6FBL  (bum  or  direct);  Bernd 
Ocht  christian-Wirth-Str.  18,  D-36043  Fulda, 
Germany. 

OCT  31 

BREVARD,  NC  For  the  1 2th  consecutive  year 
the  Transylvania  County  ARC  will  operate  a 
Special  Event  station  from  Transylvania 
County  NC  on  Halloween.  The  callsign  will  be 
K4HXZ,  Hours  of  operation  will  be  from 
1800Z-23592  on  Oct.  31st,  Frequencies  will 
be  7,195,  14.295,  21.365,  and  28.335  SSB; 
also  146.55  FM  simplex.  For  certificates,  send 
a  business  size  or  9  x  12  SASE  to  TCA.R.C, 
P.O.  Box  643 ,  Brevard  NC  28712  USA. 
Weather  permitting,  operation  will  be  from  The 
Devil's  Courthouse,  on  the  Blue  Ridpe 
Parkway. 
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Propagation 


Jim  Gray  II 

P.O.  Box  22799 

Juneau  AK  99802 


Stability  —  or  Blackout? 


Worldwide  conditions  should  improve  steadily  as  the  HF-friendly  winter  months  approach,  hut 
with  sunspot  Cycle  23  nearing  its  peak,  strong  solar  disturbances  may  occur  more  often  ...  witness 
the  severe  particle  storm  of  July  14-16!  The  most  likely  ionospheric  disruptions  will  occur  near 
the  middle  and  at  the  end  of  the  month  —  the  latter  possibly  causing  a  partial  blackout  lasting 
into  the  early  days  of  November. 


Generally,  moderate  daytime  ionospheric  absorption  at  midpath 
local  noon  is  expected,  especially  for  paths  across  the  Equa- 
tor. Echo  and  fading  associated  with  the  aurora  will  often  be  present 
across  the  higher  latitudes,  but  VHP  CW  operators  might  take  ad- 
vantage of  short,  late-night  auroral-E  openings  of  up  to  1,200  miles. 
On  most  days,  however,  the  ionosphere  should  be  quite  stable, 
easily  recovering  from  the  smaller  disturbances  and  providing  ex- 
cellent around-the-clock  HF  opportunities.  Be  sure  to  work  the 
twilight  "gray  line"  for  some  very  long  paths  into  South  America, 
and  also  look  for  some  unusual  opportunities  just  before  and  after 
the  (P)oor  days  marked  on  the  calendar. 

Band-by-Band  Summary 

10/12  meters 

Good  daytime  paths  will  occur  between  the  coasts  and  into  Cen- 
tral and  South  America,  but  expect  some  noontime  fading-  Look 
for  afternoon  openings  into  the  Pacific  and  Australasia,  with  an 
occasional  path  to  Africa.  A  short-skip  of  1,000-2,000  miles  will 


1 5/1 7  meters 

Openings  to  most  areas  of  the  world  should  occur  on  (G)ood 
days,  especially  south  of  the  Equator-  Try  Europe  before  noon. 
Africa  and  the  Middle  East  after  noon,  and  the  Pacific  or  Asia 
in  the  late  evening.  Short-skip  distances  average  about  1,000 
miles. 


October  2000 

SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 

1    F-G      | 

2   F-G 

3  F-G 

4  G 

5  G 

6  G 

7  G 

8  G 

9  F-G 

10  F 

11    F-P 

12F 

13  F 

14F 

15F 

16  F-P 

17  F-P 

18  F-P 

19F 

20  F-G 

21  G 

22  G 

23  G 

24  G 

25  F-G 

26  F-G 

27  F-G 

28  F-P 

29  P 

30  P 

31  VP 

Table  I.  Calendar. 

60   73  Amateur  Hadio  Today  *  October  2000 


EASTERN  UNITED  STATES  TO: 

£$?;•:  '.00           02           04.         OS           0B           !0        .-.-12       .1-'            16           1*           £0'          £2 

ftmetic.Li 

15  20 

15-50 

20-40 

20-40 

(2040) 

(20) 

10-20 

10  (20) 

10  (20} 

10*20 

10-20 

10-20 

South 

America 

15^20 

(15)  20 

2D  f40) 

(20-10* 

(20) 

X 

i"": 

10  (15) 

(10) 

(10-15) 

T0-1 5 

15-20 

Wests  m 
Europe 

(2Ctt  40 

30-4C 

(40) 

(40) 

x 

X 

(IS) 

15 

(1 0)  1 7 

15-20 

(16120 

20 

Alnpe 

20  40 

m 

20-40 

;  (2040) 

X 

(15) 

(10)  15 

10  (15) 

(10)  15 

:  15-20 

(1 7)  20 

Eastern 

(2040> 

(20-40} 

17-20 

17-20 

(20) 

(20) 

(15-20) 

(10)  15 

(15} 

17(20] 

17-eo 

(17-20) 

Middte 
E&at 

{20] 

20.(40} 

30 

(20) 

n 

IPO) 

X 

(1045) 

(1  2)  1  7 

(15-20) 

(20J 

(20) 

ndia/ 
Pakia-an 

(l  ■■'■>-::' 

X 

X 

X 

X 

X 

X 

(15-17) 

X 

X 

X 

X 

Faj  Easy 
■Japan 

;i0(i$) 

#0) 

17-20 

120) 

.X 

X 

X 

X 

X 

X 

(15-17) 

(10)  IS 

Southeast 

Asia 

X 

j; 

■:■■■■ 

20] 

X 

X 

(T7-20) 

(17-20) 

(.10-15) 

X 

X 

x 

(15) 

Australia 

[Cm-iS) 

(17*20* 

20 

20 

B3 

(30-50) 

(20-40) 

1 7-20 

X 

X 

X 

10(15] 

Alaska 

1 0-1  ? 

X 

20 

a 

X 

X 

1 7-20 

..:■; 

X 

X 

15-17 

10-12 

Hawaii 

|  10-15 

12-1-3 

17-20 

20-30 

20-30 

20-30 

17-20 

1  7-20 

X 

X 

X 

10-12 

Wests  m 
USA 

15-20 

20-40 

£0-40 

(20)  40 

3040 

X 

X 

(10)  20 

10-20 

1 0  (20) 

10  (20) 

10(20} 

CENTRAL  UNITED  STATES  TO: 

CTijntrar 
America 

.  (1 5-20) 

20*40) 

•2040 

50-40 

(20-40) 

X 

(10-20) 

10-20 

10-2O 

;  10  (20) 

10  (20} 

!;  10-20 

South 
America 

15-20 

17-30 

17-30 

20  (40) 

(20) 

(20) 

X 

(10-15) 

(10) 

(10) 

10-15 

10-17 

Wests  ih 
Enroot 

(%$ 

(40) 

(40) 

X 

X 

X 

(20) 

(15-20) 

15 

12-17 

(15)  20 

2D 

Southern 
Africa 

[20) 

{20-40} 

20 

0309 

X 

X 

X 

X 

(10) 

T0-15 

1 5  (20} 

(15)  20 

Eastern 

(20) 

X 

(2040) 

X 

X 

X 

X 

(20) 

(15) 

(20) 

20 

20 

Middle 
Easl 

{2:}. 

(40) 

y 

X 

X 

X 

X 

(15) 

15 

X 

(20) 

20 

India/ 
Pakistan 

X 

(1 5-20} 

rf 

K 

X 

X 

X 

• 

(15-20) 

X 

X 

* 

Hi 

Far  Easl/ 
Japan 

(10-15) 

{15-20} 

(20) 

(20} 

X 

X 

(20) 

(20I 

X 

X 

X 

(10-15) 

Southeast 
Asia 

(1Q-t5) 

K 

(20) 

.X 

X 

X 

X 

X 

(10-15) 

(16) 

X. 

X 

■■ 

Auskalifl, 

■0  (151 

1?--" 

(15-20) 

;20: 

20 

20-40 

20-40 

(SO) 

X 

N 

(151 

1C  (15) 

Alaska 

15-20 

{2040} 

f40j 

m 

X 

10-20 

10-2O 

10-30 

10-30 

10*20 

10-20 

10(20} 

"Hawaii 

10-15 

12-T7 

12-20 

I1GJ2C 

1  7-3C 

£0-40 

30  (40) 

17-20 

X 

11 0)  12 

10-15 

(10)15 

WESTERN  UNITED  STATES  TO: 

Am-errca 

10-20 

15-20 

15-30 

(14)  40 

20-40 

.... 

(30-40) 

X 

(15-20) 

1  a  (20) . 

1Q  (20) . 

10  (20) 

1 Q  (?0) 

South 
America 

10  20 

15-20 

(15*20) 

(15)  20 

(17-30] 

{1 7-30) 

X 

X 

X 

x 

(10-12) 

(10-12) 

Western 
Europe 

(1-7-20) 

(17-20) 

X 

X 

x 

X 

X 

X 

(15-17) 

(15-17] 

*:5  (20) 

17-20 

South  am 
Afrtqe 

17*20 

'?Q.i 

X 

20 

X 

X 

X 

X 

X 

10-12 

(12)  17 

15-17 

naifem 
E  u  rope 

(17  20) 

X 

X 

(17*20) 

(17-20) 

X 

y. 

(20) 

x 

(15-20) 

120} 

(pflj 

^kfdle 
East 

K 

(£0) 

(20) 

X 

X 

X 

X 

X 

(15) 

(15-17) 

(17-20) 

(201 

irdia.' 
Pakistan 

X 

(.15-17) 

(17-20) 

X 

X 

X 

X 

K 

(1S-17) 

X 

K 

x 

Far  East/ 
Jaaan 

(10}  17 

10-17 

(15) 

(17-20) 

17-20 

17-20 

(20-30) 

(20) 

(17-20) 

X 

X 

(S5-17) 

Sou^iessst 

(10-20) 

10(15} 

X 

x 

K 

(20) 

(20j 

(17-20) 

(15)  20 

(15)  20 

■ 

X 

X 

Australia 

i  i.l-1 2 

10-15 

(10)  17 

(IS)  20 

17-20 

17-20 

\?0)  40 

(20-40) 

(15-20) 

(20) 

(15-17) 

10 

Alaska 

1Q-20 

10  (40} 

(10)  40 

2Q4Q 

(2040) 

(?04Q) 

(40) 

(2040> 

X 

11  e  .1 

ft  5) 

15-20 

Hawaii 

1 0-2O 

.■■::•  20 

16-40 

20-4D 

.;.-■  .-;■-! 

40 

(40) 

X 

(20) 

TO-20 

1  0  20 

1C-20 

Eastern 
USA 

15-20 

20-40 

2040 

(20)  40 

3040 

X 

X 

(1 0)  20 

10^20 

10  (20} 

10(20) 

(10)  20 

Table  2.  Worldwide  HF  hand  openings  for  October  2000.  Notes:  (I) 
Plain  numerals  indicate  bands  which  should  he  workable  on  Fair  to 
Good  (F-G)  and  Good  (G)  days.  (2)  Numbers  in  parentheses  indi- 
cate bands  usually  workable  on  Good  (G)  days  only.  (3)  Dual 
numbers  indicate  that  the  intervening  bands  should  also  he  us- 
able. When  one  number  appears  in  parentheses,  that  end  of  the 
range  will  probably  be  open  on  Good  (G)  days  only.  (4)  Be  sure  to 
check  adjacent  hands  and  times  (±2  hours)  for  additional  openings. 


20  meters 

As  usual,  most  areas  of  the  world  are 
workable  from  just  after  sunrise  until  long 
after  dark.  Peaks  are  often  right  after  sun- 
rise, again  in  the  late  afternoon,  and  in  the 
hour  or  so  before  midnight.  Expect  a  500- 
1 ,000  mile  short-skip  during  the  day  and 
1,500-2,000  miles  at  night. 

34/40  meters 

Don't  overlook  these  bands  for  daytime 
short-skip  up  to  1,000  miles,  but  you* II 
do  best  at  night  into  Central  or  South 
America  and  Australia,  especially  on 
(G)ood  days-  Operators  east  of  the  Mis- 
sissippi might  try  working  the  Mediterra- 
nean after  dark.  Daytime  short-skip  is 
typically  about  1,000  miles  and  500- 
2,000  miles  after  dark. 

80/160  meters 

Worldwide  DX  can  be  observed  from 
local  sunset  until  local  sunrise  on  (G)ood 
days,  provided  that  atmospheric  noise  is 
low  to  moderate.  Good  activity  on  40 
meters  is  a  clue  that  these  bands  might  be 
open.  Short-skip  is  usually  from  1,000- 
2,000  miles. 

73  and  happy  DXing] 


On  the  Go 

continued  from  page  43 

So,  as  you're  planning,  after  you  have 
identified  the  agencies  you  will  serve  and 
where  those  agencies  will  need  hams,  take 
a  good  hard  look  at  the  physical  constraints 
and  determine  how  you  can  best  equip  these 
facilities  to  ensure  optimal  operation. 
.  Do  you  have  a  map  of  the  area  showing 
the  coverage  of  your  key  repeaters?  Have 
you  thought  of  equipping  the  locations  at 
the  fringe  with  higher-power  radios?  Maybe 
it's  a  good  idea  to  save  the  HT-equipped 
operators  for  those  locations  closer  in.  If 
there  is  a  shelter  you  will  be  manning,  do 
you  know  where  the  communicator  will  be 
located?  Has  anyone  tried  this  operating 
location  before  things  get  a  little  intense?  If 
there  is  emergency  power  available,  is  the 
operating  position  located  so  that  the  emer- 
gency power  can  be  accessed?  Hospitals, 
for  example,  have  redundant  emergency 
power  available,  but  not  every  electrical 
outlet  will  provide  emergency  power 

External  antennas  are  the  other  area  that 
must  be  investigated.  If  you  have  a  good 
relationship  with  your  supported  agencies, 
getting  external  antennas  mounted  may  not 


be  a  totally  insurmountable  problem.  There 
may  be  a  few  hurdles.  Shelters  are  often 
located  in  local  schools,  and  the  school 
board  may  not  be  interested  in  people  pok- 
ing holes  in  their  roofs.  On  the  other  hand, 
if  the  local  Red  Cross  is  requesting  it,  there 
may  be  a  more  positive  response.  If  the 
county  Emergency  Management  Office  is 
interested  in  prepositioning  antennas,  the 
response  might  be  downright  enthusiastic. 
Something  about  the  county  and  its  ability 
to  impact  funding  or  something. 

Don't  forget  the  6  Ps!  Planning  may  not 
make  a  difficult  situation  easy,  but  it  can 
make  it  doable.  Learn  from  the  mistakes 
you've  faced  in  the  past,  and  help  others 
learn  from  yours.  Share  your  ideas  for  keep- 
ing Murphy  out  of  the  equation  when  re- 
sponding to  a  disaster.  What  problems  have 
you  encountered?  How  did  you  solve  them? 
What  lessons  have  you  learned  that  you'd 
like  to  pass  along?  I'll  be  glad  to  hear  from 
you.  If  you  submit  an  interesting  enough 
idea,  I'll  even  see  that  it  gets  passed  along 
so  that  other  readers  can  benefit  from  your 
experience. 


Homing  In 

continued  from  page  4  7 

banquet  and  local  airport  transit  in  this  price, 
but  you  might  decide  to  offer  these  sepa- 
rately. Some  participants  may  choose  to  stay 
with  relatives  or  in  another  location,  so  an 
alternative  price  without  lodging  and  meals 
(but  including  the  box  lunches  on  competi- 
tion days)  should  be  announced. 

So  that's  what  it  takes  to  put  on  a 
multination  ARDF  event.  It's  not  too  hard.  If 
your  club  members  have  ever  put  on  a  big 
hamfest  or  ARRL  Convention,  then  they  prob- 
ably have  all  the  needed  experience  and  skills. 

What  better  way  to  generate  enthusiasm 
in  your  club,  help  your  fellow  hams,  promote 
international  goodwill,  and  have  a  great  time 
doing  it!  As  USA's  IARU  ARDF  Coordina- 
tor, I'll  try  to  help  every  step  of  the  wa^ 
Contact  me,  and  let's  get  started! 


Neoer  shv  die 

continued  from  page  8 

staffers  were  released  to  go  out  and  find 
productive  work. 

Cold  fusion  development  has  been 
Stymied  by  the  oil-coal-gas-power  com- 
pany bloc  making  sure  the  research 
funding  has  been  cut  off.  For  under  $10 
million  in  cold  fusion  development  we 
might  be  able  to  leave  some  oil  in  the 


ground  for  our  grandchildren  and  great- 
grandchildren, instead  of  stripping  the 
planet  of  every  drop  of  recoverable  oil. 

continued  on  page  62 
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Neuer  shy  die 

continued  from  page  81 

Forever,  And  never  mind  how 
this  would  clean  up  the  air  in 
our  cities.  Cough. 

Bore  is  in  hot  water  over 
lying  about  his  fund-raisii 
activities.  Jeeze,  someone  in 
the  White  House  lying?  Tell 
me  it  isn't  so.  Joe,  Well,  you 
can  read  the  gory  details  in 
the  newsmagazine  reports  (see 
Ttme,  July  3rd.  p.  32h  which 
nails  Bore. 

Mind  vou,  I'm  no  fan  of 
Gush,  and  I  dislike  many  of 
the  goals  of  the  Republicans. 
Nor  am  I  a  fan  of  the  lax  and 
spend  Democrats,  and  their 
constant  love  affair  with  so- 
cialism. I  like  many  of  the 
Libertarian  ideas.  The  Reform 
Party  has  possibilities,  it  it 
can  shake  lis  connections  with 
Perot  and  disentangle  itself 
from  the  Buchanan  bunch's 
efforts  to  steam-roller  it. 

Anyway,  it's  Bore  and  Gush. 
Bore  fans  should  make  every 
attempt  to  avoid  reading  the 
Nicholas  Lemann  1 8-pagc 
piece  in  the  July  3 1st  issue  of 
The  New  Yorker,  a  magazine 
not  particularly  known  for  its 
leanings  to  the  right.  Nick, 
who  has  traveled  extensively 
with  the  vice  president,  end- 
lessly skewers  him  with  his 
own  quotes,  .showing  him  to 
he  a  chameleon  politician, 
with  no  delectable  thoughts 
of  his  own,  His  "opinions" 
have  been  and  are  careful  I  v 

if 

crafted  by  focus  groups  to 
match  the  sentiment  of  the  day. 
His  speeches,  prepared  by  his 
staff,  are  almost  word-perfect 
duplicates  of  each  other. 

However,  if  vou  want  to 
know  more  about  this  poten- 
tial president,  then  please  take 
the  time  to  read  the  article.  If 
you're  not  a  subscriber,  despite 
my  past  recommendations, 
then  at  least  visit  a  library. 

If  an  18-page  article  is  be- 
yond your  reading  ability, 
then  vou  can  *>et  the  core  con- 
cepis  by  reading  the  three- 
page  article  in  the  August  is- 
sue of  America's  1st  Freedom. 
the  NRA  magazine.  Bore  used 
to  be  a  poster  ho\  for  the 
NRA#  receiving  three  "A" 
grades  from  the  NRA  Politi- 
cal Victory  Fund  —  now  htfs 
championing   gun   licensing. 
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registration,  and  taxing.  This 
piece  nails  Bore  on  his  lies 
and  exaggerations  —  on  his 
war  record,  his  having  "found" 
Love  Canal  creating  the 
Internet,  on  his  abortion 
stand,  campaign  finance  re- 
form, and  so  on.  He's  now  anti- 
tobacco,  yet  he  continued  to 
farm  tobacco  and  pep  talk  his 
fellow  tobacco  producers  for 
four  years  after  his  sister's 
death  from  lung  cancer. 

Soured  Food 

Though  politically  I'm  a 
conservative,  about  the  onlj 
columns  I  really  enjoy  in 
Conservative  Chronicle  are 
those  by  Thomas  Sowell. 
He's  worth  the  price  of  the 
subscription  for  me* 

Frinstance.  "With  all  the  po- 
litical hysteria  whipped  up  this 
vear  about  school  shootings, 
more  children  are  killed  each 
year  by  bee  stings  —  and  far 
more  killed  by  airbags  man- 
dated by  the  government/' 

And.  "When  my  daughter 
recently  asked  me  what  the 
Department  of  Energy  does, 
it  was  hard  to  answer.  What 
she  really  meant  was:  What 
does  it  accomplish?  The  an- 
swer is  practically  nothing, 
except  creating  a  nuisance  with 
regulations  and  red  tape." 

Well,  you  get  the  idea. 

Genome  Piffle 

Wow,  hi-i-g  deal,  they've 
done  a  rough  outline  of  hu- 
man genes,  a  project,  accord- 
ing to  the  press,  on  the  level 
of  our  putting  a  man  on  the 
Moon.  Weil,  you  know  what  I 
think  of  that  hoax,  so  ask  me 
what  I  think  of  the  value  of 
the  genome  project. 

Glad  vou  asked. 

Pi  ftle! 

Yes,  certain  illnesses  do 
tend  to  run  in  certain  fami- 
lies, and  I  don't  doubt  that  ge- 
netic differences  will  exacer- 
bate the  problems  for  people. 
And,  yes,  scientists  may  be 
able  to  repair  these  "defective" 
genes. 

For  that  matter,  parents 
screw  up  their  children's  genes 
by  ingesting  poisons  such  as 
alcohol,  nicotine,  caffeine. 
NutraSweet.  and  so  on  prior 
to  conception,  damaging  the 
genes  in  their  sperm  and  ova. 


Plus  further  damage  during 
pregnancy,  and  so  it  goes.  We 
know  that,  just  by  doing  the 
right  things  at  the  right  lime, 
it's  possible  to  increase  a 
child's  IQ  by  40  to  50  points 
over  not  knowing  what  to  do 
when. 

But  curing  most  of  our  ill- 
nesses with  gene  therapy? 
Nonsense, 

I'm  convinced  that  miseries 
such  as  Alzheimer's,  Parkin- 
son's, cancer,  heart  trouble, 
and  so  on  can  be  eliminated 
by  treating  our  bodies  better. 
I  go  into  detail  in  my  Secret 
Guide  kt  Health.  Mv  mantra 
is  simple:  Stop  poisoning 
your  body,  give  it  the  food  it 
has  been  designed  over  a 
thousand  generations  to  use. 
plenty  of  pure  water,  lots  of 
sun  and  exercise,  and  keep 
stress  to  a  minimum. 

We  eat  pop  tarts,  coffee, 
and  Danish  for  breakfast. 
Whoppers  with  fries  for 
lunch,  and  pizza  for  dinner. 
and  then  blame  genes  for  the 
mess  we've  made  of  our 
body.  P hooey, 

More  Anthrax 

While  watching  a  segment 
on  60  Minutes  about  a  soldier 
being  court-martialed  and  dis- 
charged lor  refusing  to  be  in- 
oculated with  the  anthrax 
vaccine,  one  thought  never 
seems  to  have  occurred  to 
anyone  involved,  Of  course 
the  excuse  given  for  making 
every  member  of  the  military 
get  the  anthrax  vaccine  was  to 
protect  them  during  the  Gulf 
War, 

But  that  was  ten  years  ago! 
That  excuse  doesn't  make 
sense  anymore. 

If  the  Lona  and  Jones  bio- 
terrorism  book  is  right.  Iraq 
has  over  a  hundred  eleven- 
person  cells  in  the  U.S.,  all 
busy  making  and  freeze-dry- 
ing  anthrax  pathogens.  Their 
plan  is  to  suddenly  spread 
this  in  our  major  cities,  and 
use  crop  dusters  over  smaller 
towns,  with  the  goal  of  killing 
200  million  Americans  within 
a  few  davs. 

w 

Now,  if  this  is  true,  the  gov- 
ernment most  certainlv  knows 
about  it.  But,  since  there's  no 
way  to  inoculate  350  million 
Americans,  ihcv  don't  want 
to  create  a  panic  by  letting  the 


word  out  —  particularly  since 
there's  not  much  they  can  do 
to  prevent  it  from  happening 
—  and  worse,  going  public 
might  trigger  the  attack. 

To  me.  the  spreading  of  an 
oral  anthrax  vaccine  from  the 
air,  as  a  way  to  make  it  so 
we'd  just  get  sick,  but  not  die, 
makes  sense.  Further,  since 
they  have  enough  vaccine  to 
inoculate  the  military,  1  can 
understand  why  they've  made 
it  mandators  If  200  million 
Americans  die,  we'll  have  mar- 
tial law1  in  place  immediately. 

I  listened  to  a  lame  excuse 
for  the  chem  trails  the  other 
ni^ht.  The  we  just  hiiih-fly- 
ing  con  trails.  Oh,  baloney. 
I've  seen  the  skies  over  south- 
ern New  Hampshire  criss- 
crossed with  chem  trails, 
spreading  out  and  slowly  fall- 
ins  to  earth.  At  the  same  lime 
I've  seen  some  con  trails  al  a 
higher  level,  and  they  were 
going  the  normal  route  from 
Europe  to  Boston  and  Chi- 
cago, which  passes  over  my 
area,  and  fading  away  after  a 
few  minutes.  And  Art  Bell  in- 
terviewed a  military  pilot 
who  said  that  his  tanker  plane 
had  often  heen  fully  loaded 
by  the  CIA  with  some  liquid 
when  he  took  off.  He  then 
had  to  fly  a  weird  flight  plan, 
and  when  he  landed  his  tanks 
were  empty.  Water  crystals 
from  eon  trails'?  Sure. 

With  there  turning  oul  to  be 
so  many  things  that  our  gov- 
ernment has  lied  to  us  about, 
I  don't  have  to  be  a  con- 
spiracy theory  nut  to  be  sus- 
picious of  it  —  particularly 
when  the  pieces  of  a  puzzle 
seem  to  fit. 

Trusting  the  FDA 

It's  approved  by  the  FDA, 
so  where's  the  problem?  Here's  a 
government  outfit  that  charges 
food  and  drug  companies  an 
average  of  around  S250  mil- 
lion to  okay  a  product  for  sale 
to  the  public  —  a  charge  that 
we  protected  users  have  to 
pa\  with  a  higher  product 
price.  So,  how  well  protected 
are  we? 

Well,  I've  written  several 
times  about  the  dangers  of  us- 
ing aspartame,  best  known  by 
dieters   as  NutraSweet.  The 

Continued  on  page  64 


Here  are  same  of  my  books  which 
can  change  your  life  (if  you* II  let 
'em).  If  the  idea  of  bring  health  \, 
wealthy  and  wise  interests  you,  start 
reading.  Yes,  you  can  be  all  thai*  hut 
only  when  you  know  the  secrets 
which  I've  spent  a  lifetime  uncover- 
ing. 

•  * , ,  *  .*Vtuf*u 

The  Bioe tec trifie r  Handbook:  This 
explains  Ixm  to  build  or  bu\  (SI 551  a 
litrle  electrical  gadget  that  can  help 
clean  the  blood  of  any  virus,  microbe* 
parasite,  fungus  or  yeast.  The  process 
was  discovered  by  scientists  at  the 
A I  ben  Einstein  College  of  Medicine, 
quickly  patented,  and  hushed  up  It's 
curing  AIDS,  hepatitis  C,  and  a  bunch 
of  other  serious  illnesses.  The  circuit 
can  be  built  for  under $20  from  the  in- 
structions in  the  htn>k  SIOiMM  ) 
The  Secret  Guide  to  Wisdom  This 
is  a  review  of  around  a  hundred  Inutks 
that  will  help  you  change  your  life.  No* 
I  don't  sell  these  books.  They're  «»n  ,t 
wide  ran^e  of  suhjeeis  and  will  help 
to  make  you  a  very  interesting  person. 
Wait'l!  you  see  some  of  the  gems 
you've  missed  reading.  $5  (#02) 
The  Secret  Guide  to  Wealth:  Just  as 
with  health,  you'll  find  thai  you  have 
been  brainwashed  by  "the  system"  into 
a  pattern  of  life  that  will  keep  you  front 
ever  making  much  money  and  having 
the  freedom  to  travel  and  do  what  you 
want,  [explain  how  anyone  can  gel  a 
dream  job  with  no  college,  no  resume, 
and  even  without  any  experience,  I 
explain  how  you  can  gel  someone  to 
happily  pay  you  to  learn  what  you  need 
to  know  to  start  your  own  business.  $5 
(#03) 

The  Secret  Guide  to  Health:  Yes, 
there  really  is  a  secret  to  regaining  your 
health  and  adding  30  to  60  years  ol 
healthy  living  to  your  life.  71k*  answer  is 
simple,  but  it  means  making  some  dif- 
ficult lifestyle  change v  Will  ym  In 
siding  the  slopes  or  Aspen  with  me 
when  you're  90  or  doddering  around 
a  nursing  home?  Or  pushing  up  dai- 
ries? No,  I'm  not  selling  any  health 
products,  S5  (#04) 

My  WWII  Submarine  Adventures: 
Yes,  I  spent  from  1943-1945  on  a  sub- 
marine* right  in  the  middle  of  the  war 
with  Japan  We  almost  pH  %unk  several 
times,  and  twice  I  u as  in  the  right  place 
at  the  right  lime  to  save  the  boat. 
What's  it  really  like  to  be  depth 
charged?  And  what's  the  daily  life 
aboard  a  submarine  like?  How  about 
the  Amelia  Earhan  inside  story 71  f 
you're  near  Mobile,  please  visit  me 
DninL$5<#10> 

Wayne's  Caribbean  Adventures:  My 
super  budget  travel  Tories      where  1 


visit  (he  hams  and  scuba  dive  most  of 
the  islands  of  the  Caribbean.  Youll 
love  ihe  special  Liat  fare  which  let  me 
visit  I!  countries  in  21  days,  diving 
all  but  one  of  the  islands,  Guadeloupe, 
where  the  hams  kept  me  too  busy  with 
parties,  S5(#  12) 

Cold  Fusion  Overview:  Tills  is  both 
a  brief  history  of  cold  fusion,  which  I 
predict  will  be  one  of  the  largest  in- 
dustries in  the  world  in  the  21st  cen- 
tury, plus  a  simple  explanation  of  how 
and  why  it  works.  This  new  field  is 
going  io  generate  a  w  hole  new  bunch 
of  billionaires,  just  as  the  personal 
computer  industry  did.  S5  (#20) 
Cold  Fusion  Journal:  Thc\  laushed 
when  I  predicted  the  PC  industry 
growth  in  1975,  PCs  are  now  the  third 
largest  industry  in  me  worid_  The  eold 
fusion  ground  floor  is  still  wide  open, 
but  then  that  might  mean  giving  up 
w  aiehing  ball  games.  Sample;  $10  (#22 ). 
Julian  Sch winger:  A  Nobel  laureate's 
talk  about  eold  fusion — confirming  its 
validity.  $2  (#24) 

Improving  State  Government  Here 
are  24  ways  that  state  governments  can 
cut  expenses  enormously,  while  pro- 
viding far  better  service.  I  explain  how 
any  government  bureau  or  department 
can  be  gotten  to  cut  it's  expenses  by  at 
least  50%  in  three  years  and  do  it  co- 
operatively and  enthusiastically,  1  ex- 
plain how,  by  applying  a  new  technol- 
ogy, the  state  can  make  a  possible  to 
provide  all  needed  services  without 
having  to  levy  any  taxes  at  all!  Read 
the  book,  ran  for  your  legislature,  and 
let's  get  busy  making  this  country  work 
like  its  founders  wanted  it  to.  Don't 
leave  this  for 4 'someone  else"  to  do.  $5 
(#30) 

Mankind's  Extinction  Predictions:  If 
any  one  of  the  experts  who  have  writ 
ten  hooks  predicting  a  soon- to- come 
catastrophe  which  will  virtually  wipe 
most  of  us  out  are  ri^ht,  we're  in 
trouble.  In  this  book  1  explain  about 
the  various  disaster  scenarios,  like 
Nostradamus,  who  says  the  poles  will 
soon  shiil  (as  dicy  have  several  times  in 
the  past),  wiping  oui  97%  of  mankind 
Okay;  so  he  s  made  a  long  siring  of  past 
lucky  guesses.  The  worst  part  of  these 
predictions  is  the  accuracy  record  of 
some  of  die  experts.  Will  it  be  a  pole 
shift,  a  new  ice  age,  a  massive  solar 
flare,  a  comet  or  asteroid,  a  biotcrrorist 
attack?  I'm  getting  ready;  how  about 
you?  $5  (#31) 

Moondoggle:  After  reading  Rene's 
book,  NASA  Mooned  America*  I  read 
everythine  1  could  find  on  our  Moon 
landings  1  matched  the  videos,  looked 
carefully  at  the  photos,  read  the 
astronaut's  biographies,  and  talked 
with  some  of  my  readers  who  worked 
for  NASA.  This  book  cites  25  good 
reasons  I  believe  the  whole  Apollo  pro 
gram  had  to  have  been  faked  S5 1  #32  i 
Classical  Music  Guide:  A  list  of  100 
CDs  which  will  provide  you  with  an 
outstanding  collection  of  the  finest 
classical  music  ever  written.  This  is 


what  you  need  to  help  you  reduce 
stress.  Classical  music  als<i  raises 
youngster's  IQs,  helps  plants  grow 
faster,  and  will  make  you  healthier.  Just 
waif  11  you  hear  ionic  of  Gotschalk's  fabu- 
lous music!  $5  (#33) 
The  Radar  Coverup:  Is  police  radar 
dangerous ?  Ross  Adey  K6U1,  a  world 
authority*  confirms  the  dangers  of  ra- 
dio and  magnetic  fields.  $3  (#3-1  I 
Three  Gat  to  Talks  A  prize- winning 
teacher  explains  what's  wrong  with 
American  schools  and  u  In  our  kills  are 
not  being  educated  Why  are  Swedish 
youngsters,  who  start  school  at  7  years 
of  age,  leaving  our  kids  in  the  dust? 
Our  kids  are  intentionally  being 
dim i bed  down  by  our  school  system 
—  the  least  effective  and  most  ex  pen 
sive  in  the  world,  55  < #35 > 
Aspartame:  a.k.a  NutraSweci,  the 
stuff  in  diet  drinks,  etc,  can  cause  all 
kinds  of  serious  health  problems.  Mul- 
tiple sclerosis,  for  one,  Read  all  about 
iL  two  pamphlets  for  a  buck.  (#38) 
One  Hour  CW:  Using  this  sneaky 
booklet  even  you  can  learn  the  Morse 
Code  in  one  hour  and  pass  that  dumb 
5wpm  I  IF  entry  test,  $5  (#40) 
Code  Tape  (T5):  This  tape  will  teach 
you  die  tetters,  numbers  and  punctuation 
you  need  to  know  if  you  are  going  on  to 
learn  the  <.  t  nie  at  1 3  or  20  wpra  55  ( #4 1 ) 
Code  Tape  (T13):  Once  you  know  the 
code  for  the  letters  (#41)  you  can  go 
imnicdkucly  to  copying  13  wpm  (us- 
ing my  system  J.  This  should  only  take 
a  couple  of  days.  $5  i#42| 
Code  Tape  (T2G>;  Or,  you  can  start 
right  out  at  20  wpm  and  master  it  in  a 
weekend.  $5{ft43) 

Wayne  (Jn-I)uylon  Talk:  This  is  a  90- 
minute  tape  of  the  la  Ik  I'd  have  given 
at  the  Day  Ion,  if  invited.  $5  (#50) 
Wayne  Tampa  Talk:  This  is  Ihe  talk  1 
gave  at  the  Tampa  Global  Sciences 
conference  where  I  cover  amateur 
radio,  cold  fusion,  health,  books  you 
should  read,  and  so  on.  $5  (#5 1  > 
SI  Million  Sales  Video;  The  secret  of 
how  you  can  generate  an  extra  mil- 
lion  dollars  in  sales  just  by  using  PR.  This 
will  be  one  of  the  best  investments  you 
or  your  business  w  ill  ever  make .  $40  ( #52 ) 


Reprints  of  My  Editorials  from  73* 

Very  few  things  in  lliis  world  ate  as  we've 
heen  taught  and  as  they  appeal  1  blow 
ihe  whistle  on  the  scams  around  us,  such 
as  the  health  care,  our  school  system,,  our 
money,  the  drug  war,  a  college  education, 
sugar,  the  food  giants,  our  unhealthy  food, 
fluorides,  EMFs,  NutraSweet  etc, 
19%  Editorials:  120  pages.  100  choice 
editorials.  S 10 1#7 2) 

1 997  Editorials:  1 48  fun-packed  pages. 
216  editorials,  S 10  (#74) 

1998  Editorials:  1 68  pages  thai*  II  give 
you  lots  of  controversial  things  lo  talk 
about  on  the  ain  $10  (#75 1 

1999  Editorials:  132  pages  of  ideas, 
book  reviews,  health,  education,  and 
anything  else  I  think  you  ought  to 
know  about,  510<#76) 

2000  Editorials:  In  ihe  works. 
Silver  Wire:  With  two  3-in.  pieces  of 
heavy  pure  silver  wire  -fr  three  W  bat^ 
teries  you  can  make  a  thousand  dol- 
lars" worth  of  silver  colloid.  What  do 
you  do  with  it?  It  does  what  the  antibi- 
otics do*  but  germs  cant  adapt  to  it. 
Use  it  to  get  rid  of  germs  on  food,  for 
skin  fungus,  w  arts,  and  even  to  drink. 
Read  some  books  on  die  uses  of  silver 
colloid,  it  s  like  magic.  5 1 5  <*/80) 
Wayne's  Bell  Saver  Kit.  The  cable 
and  instructions  enabling  you  to  in- 
expensively Lape  Art  Bell  W60RB*s 
nightly  5-hr  radio  talk  show.  $5  (#83) 
NH  Reform  Party  Keynote  Speech. 
It  wow*d  'em  wThen  I  laid  out  plans 
for  NH  in  2020.  with  much  better,  yet 
lower-cost  schools,  zero  state  taxes,  far 
better  health  care,  a  more  responsive 
state  government,  etc.  $1  (#85) 
Stuff  I  didn't  write*  but  you  need: 
NASA  Mooned  America:  Rend 
makes  an  air- tight  case  that  NASA 
faked  the  Moon  landings,  This  book 
will  convince  even  you,  $25  (#90) 
Last  Skeptic  of  Science:  This  is 
Rene's  hook  where  he  debunks  a  bunch 
ol  accepted  scientific  beliefs  -  such  as 
the  ice  ages,  the  Earth  being  a  niagnet, 
the  Moon  causing  the  tides,  and  etc.  $25 
(#91) 

Dark  Moon:  568  pa  yes  of  care  fully  re- 
searched proof  that  the  Apollo  Moon 
landings  were  a  hoax — a  capping  blow 
for  Renews  skeptics.  S35  (#92) 
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Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far  more 

realistic  price  if  you  have  it  out  where  100,000  active  ham  potential  buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who  come  by 

a  flea  market  table.  Check  your  attic,  garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to 

sell.  You  know  you're  not  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market,  Barter  'n'  Buy,  costs  you  peanuts  (almost)—  comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and  $1 .00 

a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of  hams  who  love 

to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number.  Include  a  check  or  your  credit  card  number  and  expiration. 

if  you're  placing  a  commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the  action  starts;  then  be  prepared.  If  you  get  too  many 

calls,  you  priced  it  low.  If  you  don't  get  many  calls,  too  high. 

So  get  busy.  Biow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired 

old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send 

to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine,  Barter  *n*  Buy,  70  Hancock  Rd.,  Peterborough  NH  03458  and  get  set  for  the 
phone  calls.  The  deadline  for  die  January  2001  classified  ad  section  is  November  10,  2000. 


President  Clinton  probably  doesn't  have  a  copy 
of  Tormet's  Electronics  Bench  Reference  but  you 
should.  Check  it  out  at  [www.ohio.net/~rtormet/ 
index.htm]— over  100  pages  of  circuits,  tables. 
RF  design  information,  sources,  etc.       BNB530 

TELEGRAPH  COLLECTORS  PRICE  GUIDE: 
250  pictures/prices.  $12  postpaid.  ARTIFAX 
BOOKS,  Box  88,  Maynard  MA  01754,  Telegraph 
Museum:  [http://wltp.com],  BNB1 13 

Great  New  Reference  Manual  with  over  100  pgs 
of  P/S,  transistor,  radio,  op-amp,  antenna  designs, 
coil  winding  tables,  etc-  See  details  at  [www.ohio,  net/ 
-rtormet/index.htmj  or  send  check  or  MO.  for 
$19.95  +  $2,00  P&H  to  RMT  Engineering,  6863 
Buffham  FM,  Seville  OH  44273.  BNB202 

RF  TRANSISTORS  TUBES  2SC2879,  2SC1 971 , 
2SC1972,  MRF247,  MRF455,  MB8719,  2SC1307, 
2SC2029,  MRF454,  2SC3l33t4CX250B,  12DQ6. 
SKG6A,  etc.  WESTGATE,  1-800-  213-4563. 

BNB6000 

QSL  CARDS.  Basic  Styles:  Black  and  White  and 
Color  Picture  Cards;  Custom  Printed.  Send  2 
stamps  for  samples  and  literature.  RAUM'S,  8617 
Orchard  Rd„  Coopersburg  PA  18036.  Phone  or 
FAX  (215)  679-7238.  BNB519 

Cash  for  Collins:  Buy  any  Collins  Equipment. 
Leo  KJ6HI.  TeL/FAX  (310)  670-6969.  [radioleo© 
earthlink,net].  BNB425 

Browse  our  web  site  and  check  out  the 
"Monthly  Special. JT  TDL  Technology,  Inc.  www. 
zianet.com/tdl.  BNB500 

MAHLQN  LOOMIS,  INVENTOR  OF  RADIO,  by 
Thomas  Appleby  (copyright  1967).  Second  print- 
ing available  from  JOHAN  K.V.  SVANHOLM 
N3RF,  SVANHOLM  RESEARCH  LABORATO- 
RIES, P.O.  Box  81,  Washington  DC  20044.  Please 
send  S25,00  donation  with  $5,00  for  S&H. 

BNB420 

Ham  Radio  Repair,  Quality  workmanship.  All 
Brands,  Fast  Service,  Affordable  Electronics, 
7110  E.  Thomas  Rd.,  Scottsdale,  AZ  85251.  Call 
480-970-0963,  or  E-maif  HAM  SERVICE® AOL. 
COM.  BNB427 
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METHOD  TO  LEARN  MORSE  CODE  FAST  AND 

WITHOUT  HANGUPS  Johan  N3RF.  Send  $1 ,00 
&  SASE.  SVANHOLM  RESEARCH  LABGRATO 
RIES,  P.O.  Box  81 .  Washington  DC  20044  USA, 

BNB421 

ASTRON  power  supply,  brand-new  w/warranty, 
RS20M  $99,  RS35M  $145,  RS50M  $209,  RS70M 
$249.  Web:  [www.aventrade.com].  Call  for  other 
models.  (S26)  286-011 8.  BNB41 1 

HEATHKIT  COMPANY  is  selling  photocopies  of 
most  Heathkit  manuals.  Only  authorized  source 
for  copyright  manuals.  Phone:  (616)  925-  5899, 
8-4  ET.  BNB964 

"MORSE  CODE  DECIPHERED"  Simple,  el- 
egant, inexpensive,  comprehensive,  logical,  easy! 
E-mail  [judlind@earthlink.net].  BNB428 

Electricity,  Magnetism,  Gravity,  The  Big  Bang. 
New  explanation  of  basic  forces  of  nature  in  this  91  - 
page  book  covering  early  scientific  theories  and  ex- 
ploring latest  controversial  conclusions  on  their  re- 
lationship to  a  unified  fie  let  theory,  To  order,  send 
check  or  money  order  for  $1695  to:  American  Sci- 
ence innovations,  PQ  Box  155,  Cfarington  OH 
4391 5.  Web  site  for  other  products  [http://www. 
asi_2000.  com],  BNB100 

COLLOIDAL  SILVER  GENERATOR!  Why  buy  a 
"box  of  batteries''  for  hundreds  of  dollars?  Current 
regulated,  AC  powered,  fully  assembled  with  #12 
AWG  silver  electrodes.  $74.50.  Same,  but  DC  pow- 
ered, $54.50.  Add  $2.50  shipping.  Thomas  Mifler, 
962  Myers  Parkway,  Ashland  OH  44805. 

BNB342 

COLD  FUSION!  ■  FUEL  CELL!  -  ELECTRIC  BI- 
CYCLE f  Each  educational  kit:  (Basic  -  $99.95,  De- 
luxe -  $199.95,  Information  -  $9.95.)  CATALOG  - 
$5.00.  ELECTRIC  AUTOMOBILE  BOOK  -  $19.95, 
KAYLOR-KIT,  POB  155GST,  Boulder  Creek  CA 
95006-1 550.  (831 }  336-2300.  BNB1 28 

ANTENNA  SCIENCE:  Why  do  antennas  radi- 
ate? Learn  from  trus  enlightening  paper  by  MAX 
RESEARCH.  Written  for  you,  the  inquisitive 
amateur,  hobbyist  and  experimenter.  Gain  an 
understanding  of  the  radiation  mechanism! 
$4.95pptL  MAX  RESEARCH  RO.  Box  1306, 
East  Northport,  NY  1 1 731 .  BNB426 


Wanted  COLLINS  S-LINE  Pristine  (RE)  32S3- 
A,  75S3-C,  516F2,  312B4,  30L1 ,  or  30S1  and 
SM-3.  Willing  to  pay  top  dollar  for  the  station  I 
have  wanted  since  age  13,  1-512-925-3907 
(celt),  1 -888-91 7-9Q77(home),  toll  free  residen- 
tial, willbryant@aoLcom  WA5JUL  Bill  Bryant. 
THIS  STATION  IS  FOR  PERSONAL  USE,  NOT 
FOR  RESALE!  BNB700 

ROHN  TOWERS  HUGE  DISCOUNTS  CHECK 
PRICES  AT  HILLRADIO-NET  BNB600 

FOR  SALE:  50  Ft  Rohn  Tower  and  Triband 
Beam  owned  by  Silent  Key  K4MM,  Attached  to  a 
3  BR,  1  1/2  bath  home  in  Fairfax  Co.,  VA.  You 
too  can  have  the  same  strong,  far  reaching  sig- 
nal as  Bill  Miller.  Phone  daughter,  Rosef  757- 
220-9006  or  email:  irnchale500@widomaker. 
com  for  details,  BNB730 


Neuer  shv  die 

continued  from  page  62 

blue  stuff.  Yes,  of  course  it's  been 
okayed  by  the  FDA.  So  how  did  some- 
thing thafs  making  so  many  people 
sick,  and  causing  them  to  gain  weight 
in  the  bargain,  get  the  FDA  stamp  of 
approval? 

Aspartame  was  originally  discovered 
at  G.D.  Scarle  in  1965.  The  company 
submitted  some  tests  Lo  the  FDA,  which 
okayed  it  in  1974.  In  1985,  Scarle  was 
acquired  by  Monsanto.  Despite  thou- 
sands  of  complaints  both  Monsanto  and 
the  FDA  continue  to  defend  aspartame, 
which  is  a  major  moneymaker,  used  in 
thousands  of  products  ...  notably  in  diet 
drinks. 

I  have  a  small  two-for-a-buck  booklet 
available  thai  you  can  give  to  anyone 
you  know  who  is  using  NutraSweet 
products  to  alert  them. 
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Today's  elite-class  operators  demand  the  best  RF  weaponry  available.  Yaesus 
exciting  new  MARK-V  FT-1000MP  answers  the  call,  with  an  expanded  array  of 
receiver  filtering,  200  Watts  of  power  output,  and  Class-A  SSB  operation 
capability  for  the  cleanest  signal  on  the  band.  Enhanced  front-panel 
ergonomics  save  you  seconds  in  a  pile-up  or  a  contest  run/'  and  Yaesus  HF 
design  and  manufacturing  know-how  ensures  that  no  short-cuts  have  been 
taken  in  our  effort  to  bring  you  the  best  HF  transceiver  money  can  buy.  For 
more  QSOs  in  your  Jog,  and  more  awards  on  your  wall,  there  is  only  one 
choice:  the  MARK-V  FT-1000MP  from  Yaesu! 


I.  IDBT:  Interlocked 
Digital  Bandwidth 
Tracking  System 


The  IDBT  feature  greatly 
simplifies  operation  by 
matching  the  bandwidth  of 
the  DSP  (Digital  Signal 
Processing)  system  to  the 
net  bandwidth  of  the  8.2 
MHz  and  455  kHz  IF  stages. 
The  IDBT  system  accounts 
for  the  settings  of  the  IF 
WIDTH  and  SHIFT  controls, 
and  automatically  sets  a 
DSP  bandwidth  which 
matches  the  analog  IF 
bandwidth. 


II.  VRF: Variable  RF 
Front-End  Filter 


Protecting  the  MARK-V's 
receiver  components  from 
strong  out-of»band  signals, 
the  VRF  system  acts  as  a 
high~Q  " Preselector/'  located 
between  the  antenna  and 
the  main  bandpass  fitter 
networks,  providing  additional 
RF  selectivity  on  the  160- 
20  meter  Amateur  bands 
for  mufti-operator  contest 
teams,  DX-peditions,  or  for 
operation  near  MW/SW 
broadcast  stations. 


HI.  200  Watts  of 
Transmitter  Power 
Output 


Utilizing  two  Philips®  BLF147 
Power  MOSFETs  in  a  30- Volt 
push-pull  configuration,  the 
MARK-V's  transmitter  puts 

out  up  to  200  Watts  of  clean 
output  power,  thanks  to 
the  conservative  design  of 
the  PA  section. 


.  Class- A  SSB 
Operation 


Exclusively  available  on 
the  MARK-V  FT-1000MP  ,  a 

press  of  a  front -panel  button 
engages  Class-A  SSB 
operation  of  the  transmitter. 
at  a  power  output  level  of 
75  Watts,  Class-A  operation 
produces  incredibly  clean 
signal  quality,  with  3rd-  order 
IMD  suppressed  50  dB  or 
more,  and  5th-  and  higher- 
order  products  typically 
down  80  dB  or  more? 


CU35S  A7S  W  PEP  IMD 


V.  Multi-Function 
Shuttle  Jog  Tuning/ 
Control  Ring 


The  immensely-popular 
Shuttle  Jog  tuning  ring, 
which  is  concentric  with 
the  Main  Tuning  Knob,  has 
a  new  look  in  the  MARK-V: 
it  now  includes  the  activation 
switches  for  the  VRF  (left 
side)  and  IDBT  (right  side) 
features,  so  you  don't 
have  to  move  your  hand 
position  to  activate  these 
important  circuits  during 
contest  or  pile-up  situations! 


IDBT:  A  Breakthrough  In  S«!«£Tlvktyt 
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For  Jhe  latest  newsT  hottest  products: 
Visit  us  on  the  Internet!  http://www.yaesu.com 


©2000  Yaesu  USA  17210  Edwards  Road, 
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TS-570DG  -  The  Best  Selling  HF  Radios,  Then  and  Now! 


Back  in  1 973,  Kenwood  introduced  the  first  affordable  HF  radio  to  the  world,  the  legendary  TS-520.  Today 

21  years  later,  the  Kenwood  TS-570DG  HF  and  the  T5-5705G  with  6  Meters  are  by  far  the  most  popular  HF 
and  HF+6  transceivers  on  the  market.  The  truth  is  that  Kenwood  has  built  and  sold  more  HF  Amateur  radios 
than  any  other  RF  product  manufacturer. ..ever!  In  27  years,  there  have  been  several  advancements  in 
Amateur  radio:  solid  state  circuits,  digital  displays  for  quicker  and  more  accurate  tuning,  buHt-in 
tuner,  and  Digital  Signal  Processing  (DSP)  for  cleaner  signals  unheard  of  with  the  TS-520.  Ask  any 
experienced  Ham  which  HF  radios  have  the  best  audio,.. the  answer  has  always  been  Kenwood! 
Whether  a  CW  contester,  DX  chaser  or  a  new  upgraded  General  Class  Amateur,  Kenwood  has  an 
HF  radio  for  you.  Don't  be  footed  by  big  boxes,  high  price  tags,  complex  operation,  and  broken 
promises  of  performance. 


TS-50S  Compact  Mobile 


Time  marches  on  and  your  friends  at  Kenwood  continue  to  build  outstanding  products  with 
unparalleled  performance  and  great  value.  It's  not  too  late  to  own  an  "HF  Legend  *  because  we 
are  still  building  them  today. 


TS-870S  100%  Digital  IF  DSP 


KENWOOD 

COMMUNICATIONS  CORPORATION 


AMATEUR  RADIO  PRODUCTS  GROUP 

3975  Johns  Creek  Court,  Suwanea,  QA  30024 
RO.  Box  22745,  Long  Beach,  CA  90801-5745,  U.S.A. 
Customer  Support:  (310)639-5300    Fax;  £310)  537  &2  35 
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